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STELLING EN 
behorende bij her proefschrift 'Fractures of the distal radius and osteoporosis in 
the elderly patient. From treabnent of the unstable distal radial fracture to the 
Fracture and Osteoporosis outpatient clinic', ] .H. Hegeman 
1. Er bestaat geen consensus over de beste behandeling voor instabiele distale radius 
fracturen bij oudere patienten (dit proefichrift). 
2. Het activiteiten niveau van de oudere patient met een instabiele disrale radius 
fractuur moet een belangrijke rol spelen bij her maken van een keuze tussen de 
verschillende behandelingsmodaliteiten (dit proefichrift). 
3. Een "simpele" distale radius fractuur bij de oudere patient is een voorreken van 
een volgende fractuur in meer dan 25% van de gevallen (dit proefichrift). 
4. Voor de oprichting van de Fractuur en Osteoporose polikliniek werden oudere 
patienten met een fractuur ten gevolge van een laag-energetisch trauma nauwelijks 
onderzocht op osteoporose, ondanks her feit dat er duidelijke richtlijnen zijn 
(dit proefichrift). 
5. De Fractuur en Osteoporose polikliniek is een goed instrument om effectief en 
zinvol een categorie patienten met een hoog risico op osteoporose te identificeren 
en behandelen (dit proefichrift). 
6. Bij de oudere patient die een botbreuk oploopt na een laag-energetisch ongeval 
is de chirurg I orthopedisch chirurg verantwoordelijk voor het initieren van 
onderzoek naar osteoporose. 
7. Elke full-time baan kan beschouwd worden als part-time als her vergeleken wordt 
met her full-time ouderschap. 
8. Waar ijs zit, zit geen cola (B. Smit). 
9. De Traumatologie heeft behoefte aan evidence-based medicine; om dit te bereiken 
diem Nederland een groot Traumatologisch onderzoekscenrrum te worden. 
10. Een van de redenen voor de chirurg I orthopedisch chirurg om patienten na een 
fractuur met het vermoeden op osteoporose niet een verder onderzoekstraject in 
te sturen is waarschijnlijk het ontbreken van een DBC Osteoporose voor de 
Heelkunde; zou de bakker een brood voor u maken als hij vooraf al wist dat hij 
er geen geld voor zou krijgen? 
11. Het overmatig declameren van kunde is niet zelden een teken van onkunde. 
12. Wies kieken en niks zeggen das 't verstandigste wa-j doan kont (Twents gezegde). 
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THE DISTAL RADIAL FRACTURE IN THE ELDERLY PATIENT 
Since Abraham Colles' first publication about the "Colles" fracture in 1 8 14, 1 much has 
been said about the distal radial fracture. Colles described one type of distal radial 
fracture in his manuscript, the type characterized by dorsal angulation of the distal 
fragment. The Colles' fracture mechanism is one of many other types of distal radial 
fractures (Figures 1 -3) . 
Figure 1. Abraham Calles (1773-1843) 
v. 
011 the Frac/rtre 'If lht Cmpnl E.rtn:mi�y 'If the Radirts. By 
A. Cm.LES, M. D., one of the Professors of Anatomy and 
Surgery in the Royal Coll�ge of Surgeons in Ireland. 
THE injury to which I wish to diroct the nttention of sur­geons, has not, ns far as I know, been deocribed by any 
author. Indeed, the form of the carp4l extremity of the J'lldiu1 
would rather indine o• to question its being liable to fraclUre. 
The absence of crepitus, and of the other common aymptoma 
of fracture, together with the swelling which instantly aruea in 
this, as in other in juri.,.; of the wrist, render the difficulty of u­
certaining the rcol ooturo uf the rose tery conriderab�. 
Figure 2. From the Edinburgh Medical Surgery Journal 
1814;10:182-6 
Figure :J. The dinner fork deformity due to a Calles' fracture. From: Helferich H. Frakturen und Luxationen 
Lehmann's Medizinische Handatlanten, Munich 1906, page 208a 
Many classification systems have been developed over the years for describing distal 
radial fractures, such as the AO/ASIF, Frykman, Gartland and Werley, Sarmiento, the 
Universal Classification and other classification systems.2 One of the most frequently 
used classification systems is the AO/ASIF system.3 This system recognises three major 
subtypes of fractures: the AO-A fracture or extra-articular fracture, the AO-B fracture or 
partial intra-articular fracture, and the AO-C fracture or complete intra-articular fracture 
(Figure 4) . 
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Figure 4. From: The comprehensive classification of fractures of long bones 
There are several treatment options for managing the distal radial fracture. These depend 
on many different factors such as the mechanism of injury (low or high energy trauma) , 
soft tissue condition, type and comminution of the fracture, intra-articular component 
of the fracture, age of the patient and quality of the bone. Plaster immobilization with 
or without closed reduction, for example, might be a good choice when there is a fracture 
with no or minimal dislocation. Other types of treatment are closed reduction and 
Kirschner wires, closed reduction and external fixation (static or dynamic) , open 
reduction and internal fixation (with or without cancellous bone grafting) and treatment 
modalities with bone substitutes (e.g. Norian SRS).4•5 
The treatment of the unstable distal radial fracture in the elderly patient is a challenge 
for every trauma or orthopaedic surgeon because of problems inherent to age, bone 
quality and fracture type. Instability of the distal radial fracture is defined by the following 
criteria (Figure 5):6·9 
- a dorsal angulation of more than 1 0  degrees and 
- a radial inclination (radial angle) of less than 20 degrees and 
- a positive ulnar variance (radial length) of more than three millimetres. 
volar angle radial width radial length-
Figure 5. From: 
Functional treatment 
of Calles fractures. A 
prospective clinical 
study. H.P.de Bruijn, 
Thesis 1987 
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There is no consensus about the most effective treatment of the unstable distal radial 
fracture. 1 0' 1 1  Handoll and Madhok carried out a Cochrane review of both conservative 
and surgical treatment of distal radial fractures in adults. Thirty-three trials were included 
in the analysis of the conservative treatment (n = 3664) and 40 trials in the analysis of 
the surgical treatment (n = 3 1 93) . Both groups consisted mainly of female and elderly 
patients. The reviews did not produce sufficient evidence to determine which method of 
treatment is the most appropriate for each injury and it was clear that further research 
was needed. 
The central theme in the judgement of the effectiveness of a chosen treatment for 
unstable distal radial fractures is the existence or non-existence of a relationship between 
radiological and functional outcome.7•8•12-1 5 Some authors find a positive correlation 
between radiological and functional result, 12- 14 while other authors state that there is no 
correlation.7·8• 1 5 That this is a very difficult and challenging theme is illustrated best by 
the following example. McQueen, an authority on the treatment of distal radial fractures, 
concluded in one of her first reports that an abnormal anatomical position after a fracture 
leads to a deformed, stiff and painful wrist. 14 In a more recently published prospective 
randomised study, McQueen disagreed with her former report by stating that, despite 
significant differences in alignment of the distal radius, there was no essential difference 
in the functional end result.- According to this article, good restoration of the palmar tilt 
and stability of the carpus (carpal alignment) are the most important factors for predicting 
a good functional end result. The relationship between anatomy and functional recovery 
seems not quite clear yet. At the present time open anatomical reduction of the fracture 
is regarded as being the most favourable treatment option because this is one of the basic 
principles of the surgical treatment of intra-articular fractures. 
There is also no consensus about conservative and/or minimal invasive treatment 
options in elderly patients. The possible treatment modalities, all including closed 
reduction, are plaster immobilization, Kirschner wire fixation, external fixation (static or 
dynamic) or a combination of these modalities. 
In his thesis, De Bruijn studied the functional below-the-elbow brace restricting 
dorsal flexion and radial deviation and stated that there was no indication for using this 
type of therapy in displaced intra-articular distal radial fractures. 16 
Oskam et al. described the experience with percutaneously placed Kirschner wire fixation 
in combination with plaster immobilization in redislocated distal radial fractures after 
plaster immobilization. He found a malunion in 8 of the 2 1  cases and concluded that 
this type of fixation is not stable enough to maintain reduction in unstable distal radial 
fractures. 8 
14 
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There are several studies that elaborate on the use of the external fixator in the 
unstable intra-articular distal radial fractures in elderly patients (Figure 6). 
Figure 6. Hofmann II Compact· external fixator for distal radial fracture 
Van Raay et al. studied the application of the external fixator in 65 patients (72% > 65 
years) with an unstable distal radial fracture and found an excellent functional result in 
69% of the patients, although the radiological result was excellent in only 44%. The 
functional end result was mainly influenced by reflex sympathetic dystrophy (incidence 
32%), finally resulting in a poor functional end result for 3 patients. 1  
After carrying out a prospective randomised study of a comparison between the use 
of an external fixator and plaster immobilization after redislocation of unstable distal 
radial fractures Roumen concluded that the anatomical result did not have any influence 
on the functional end result. 15 He suggested that the severity of the initial soft tissue 
injury and irs complications, such as the development of reflex sympathetic dystrophy, 
were major determinants of the functional end result. Concomitant injuries, such as 
radioulnar disruption and persistent displacement of the ulnar styloid, can lead to 
functional impairment, as has been described in the literature. 18- 1 9  
The use of a dynamic external fixator versus plaster immobilization was analysed by 
Van Dijk. He concluded that the anatomical and functional results in young patients 
(<65 years) with a comminuted distal radial fracture were significantly better when the 
dynamic external fixator was used. l 2  A different type of dynamic external fixation, the 
Flexafix device which provides three degrees of freedom, proved to be a good alternative 
in unstable fractures of the distal radius. The radiological result was excellent or good in 
82% of the cases and the functional result was excellent or good in 92%. However, the 
authors frequently observed pin track infections, probably related to the interaction 
between the soft tissues and the fixator pins.20 
I S  
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The conclusions so far must be that at the present time it seems that there is no 
optimal treatment modality for the (re)dislocated unstable distal radial fracture, especially 
in the elderly. This might become an increasing point for concern because as life 
expectancy is increasing a larger group of elderly people will be at risk. 
The rationale for this thesis is based on the finding that so far no prospective 
randomised clinical trial has been performed which investigates primary external fixation 
versus plaster immobilization of unstable distal radial fractures in patients older than 55 
years. The study carried out by Howard is  of importance in this respect. He investigated 
the problem of the severe comminuted Colles' fracture in patients younger than 50 years 
(n = 50) and concluded that the anatomical and functional results achieved by use of the 
external fixator were superior to those achieved when using plaster immobilization. 13 
Those fractures that were treated by closed reduction and plaster immobilization already 
showed a secondary dislocation within two weeks. Ligamentotaxis was identified as the 
most important factor for maintaining a good reposition after reduction of the fracture 
in the group treated with the external fixator. 
This could imply that there might be a benefit from early surgical stabilisation by 
primary external fixation because it prevents secondary dislocation. This leads towards a 
stable distal radiocarpal joint in an early stage via ligamentotaxis, and a stable radiocarpal 
joint in an early stage can result in the desired good functional end result. 
Patients of 55 years and older are the subject of this thesis. The reasons for this 
choice are that the unstable distal radial fracture in these patients is difficult to treat, that 
there is no evidence-based therapy about this issue, and that not much is known about 
the relationship with osteoporosis in this specific population. Also, the question of what 
to do medically if osteoporosis is detected in these patients has to be explored in order 
to try to alleviate the problem of osteoporosis in patients with an 'osteoporotic' 
fracture. 
First, we investigated in Chapter 2 the stabilising capacity of the external fixator in 
unstable redislocated distal radial fractures in women older than 55 years and examined 
the functional results. Secondly, we wanted to objectify the previously mentioned 
conclusion deduced from the literature concerning patients older than 55 years with an 
unstable intra-articular distal radial fracture. A prospective randomised clinical trial 
between primary external fixation and plaster immobilization after closed reduction of 
the fracture was therefore carried out (Chapter 3). 
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FIRST FRACTURES, SUBSEQUENT FRACTURES AND THE 
RELATIONSHIP WITH OSTEOPOROSIS IN THE ELDERLY PATIENT 
Wrist, hip and vertebral fractures are the most common osteoporotic fractures (Figure 
7) . Osteoporotic fractures such as humeral and rib fractures are less frequent. 
Figure 7. Common sites for osteoporotic 
fractures (vertebra, distal radius and hip) 
Osteoporosis can be diagnosed by 
measuring the bone mineral density 
(BMD) at the distal radius, the hip and 
lumbar spine using dual energy X-ray 
absorptiometry (DEXA) (Figure 8). The 
BMD is expressed as a T-score, 22• 23 i.e. a 
comparison with the mean BMD of 
healthy young adults. The World Health 
Organization (WHO) criteria for osteo­
'------------------' porosis are given in Table 1 .  
Table 1. Diagnostic WHO criteria for osteoporosis (BMD in T-score) 




T-score higher than 1 standard deviation (SD) below 
the reference value 
T-score lower than 1 SD below the reference value 
T-score lower than 2.5 SD below the reference value 
T-score lower than 2.5 SD below the reference value 
and also 1 or more osteo orotic fractures 
OSTEOPOROTIC FRACTURES 
The estimated number of distal radial fractures in patients older than 55 years in the 
Netherlands is 1 2, 1 1 4 per year.24•25 The incidence in men is 1 : 1 000 with an annual total 
of 1 ,092. The incidence in women is higher with 6: 1 000, a total of 1 1 ,022 fractures per 
1 7  
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year. The incidence of distal radial fractures in women increases from the age of 55 years 
onward, reaching a plateau around the age of 70 years unlike the incidence of hip 
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DXA Results Summary: 
Region Area BMC BMD 
(cm2) (g) (glcm2) 
Ll 14.69 9.ll 0.620 
L2 14.21 10.53 0.741 
L3 18.80 13.00 0.692 
u 19.38 15.42 0.796 
Total 67.08 48.06 0.716 
Total BMD CV 1.0°o 
WHO Classification: Osteoporosis 
Fracture Risk: High 
Total 
Age 
T- PR Z- AM Score (%) Score (%) 
-3.5 61 -3.0 65 
-3.2 68 -2.6 72 
-3.7 63 -3.1 67 
-3.2 69 -2.6 74 
-3.4 66 -2.8 70 
, . 
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Age (years) Age (years) 
Figure 9. Fracture incidence per 1000 person years by 5-year age categories ( .A. women; • men)25 
There were 1 5 ,286 hospital admissions in the Netherlands for hip fractures in individuals 
aged 55 or older in 1 999, 3637 were men and 1 1 ,649 women.26 Given a mean 
hospitalization time of 24 days after a hip fracture this represented 3o/o of the total 
number of days spent in hospital in the Netherlands at that time. 27 In addition, there are 
an estimated 1 5,970 vertebral fractures and 40,221 other fractures each year, a total of 
more than 83,000 fractures. 24•28•29 Table 2 shows the number of patients that were treated 
for osteoporotic fractures at the Department of Traumatology of University Medical 
Center Groningen in the years 2000 and 2001 .30 
Table 2. Number of patients older than 50 years with a fracture in the period 2000-2001 treated at the 
Department of Traumatology of University Medical Center Groningen 
2000 2001 ICD9-code •• 
Subcapital humerus 70 54 8120* 
Distal radius 1 08 1 28 81 34* 
Vertebra 24 29 8054* 
Pelvis 1 5  22 80820 
Hip 108 92 8200*/82020/82080 
Tibia plateau 7 8 82300/82302 
Ankle 59 56 82400 - 82499 
Other 256 230 
Total 647 619 80000 - 82999 




The financial burden for the National Health system for the treatment of osteoporotic 
fractures in the Netherlands was estimated as being € 2 1 0  million in 1 993 and the 
prediction is that the costs will increase to approximately € 300 million in the near 
future. These costs are only the direct medical costs incurred for hospitalization, nursing 
home and ambulatory clinical care. More than 85% of the above mentioned costs are 
related to hip fractures. 
The costs incurred due to a hip fracture in the first year after the injury are estimated 
at approximately € 1 1 ,800 in the Netherlands.24 The incremental costs are lower and 
estimated at € 9000 for the first year and € 1700 in following years.33 Little is known 
about the costs of distal radial fractures because these are frequently treated on an 
outpatient basis. The estimated cost during the first year is € 850 and € 45 in following 
years.3 1 ,32 
OSTEOPOROSIS 
It is clear that one of the contributing factors for elderly patients to sustain a distal radial 
fracture is osteoporosis. Oias et al. stated that osteoporosis was present in 74.8% of the 
patients older than 55 years with a Colles' fracture.34 
It is known that a low BMD of the lumbar spine and hip is associated with an 
increased risk for distal radial and hip fractures. Cummings et al. found that each 
Standard Deviation decrease in the femoral neck bone density increased the age-adjusted 
risk of hip fractures 2.6 times (95% Cl 1 .9-3.6).35 Marshall et al. confirmed this finding 
in a meta-analysis and stated further that the same is applicable to measurements at the 
spine for predicting vertebral fractures (RR 2.3, 95% Cl 1 .9-2.8) .36 
One of the reasons behind the studies described in Chapter 4 was the fact that the 
authors were intrigued by the concept that a hip or other low energy fracture might be 
prevented if a patient with a distal radial fracture was treated for osteoporosis. It is 
known that there is an indirect or direct relationship between the presence of osteoporosis 
and the occurrence of a low energy fracture, so we posed the question: what is the 
relationship between a low energy distal radial fracture and the BMD of the lumbar 
spine and hip in the trauma population. The second question asked was whether it is 
worthwhile screening this population for osteoporosis at these specific sites in an attempt 
to prevent subsequent fractures. 
We became conscious of the fact that having one "osteoporotic" fracture due to a 
low energy trauma is already a problem in many ways - physical, social and financial. 
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One can imagine that sustaining multiple fractures is a major problem for the patient as 
well as for society. 
There is a high incidence of subsequent fractures in patients with fragility 
(osteoporotic) fractures. An Australian group has developed a model for estimating this 
fracture risk. They predict that 42. 1 %  of women aged 50 years will sustain at least one 
fracture in their remaining lifetime, and half of these are expected to sustain multiple 
sequential fractures. 37 
Within the scope of our study several authors have elaborated on the positive 
relationship between a fracture of the distal radius and a subsequent hip fracture in the 
elderly patient.38-4 1 In 1 982, Owen et al. found that a Colles' fracture as a result of a 
minor trauma (= low energy trauma) is indicative of an overall 50% increase in the risk 
of a subsequent hip fracture. This relative risk is greater for men with a Colles' fracture 
(RR = 6.4) than for women (RR = 1 .3). Lauritzen et al. showed that a 50-year-old 
woman with a radial or humeral fracture had an estimated residual lifetime risk of 
sustaining a subsequent hip fracture of 17% and 1 6% respectively compared with 1 1  o/o 
for the background population. In a registry-based cohort study comparing patients 
with a fracture of the distal forearm with a population-based cohort, Mallmin et al. 
found that both women and men with a fracture of the distal forearm ran an increased 
risk of sustaining a subsequent hip fracture. The overall relative hazard for the women 
was 1 .54 and for men 2.27. The increased risk in women was independent of age at 
inclusion, but was more pronounced in the younger age groups (40 - 60 years) for 
men.40 
Cuddihy et al. assessed the ability of distal forearm fractures to predict future 
fractures among 1 288 residents (243 men, 1 045 women) in Rochester, Minnesota aged 
35 years or older who experienced their first distal forearm fracture in the period 1 975-
94. During 9664 person-years of follow-up, 548 patients experienced 1 109 subsequent 
fractures. The cumulative incidence of any subsequent fracture was 55o/o within 10  years 
and 80% within 20 years following the initial distal forearm fracture.4 1  
As has been described earlier, fractures in elderly patients frequently lead to 
subsequent fractures. An epidemiological study focusing on the incidence of subsequent 
fractures in elderly patients who sustained a distal radial fracture in the period 1 980-
1 990 was performed in order to evaluate this risk. This is described in Chapter 5. 
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FOUNDATION OF THE FRACTURE AND OSTEOPOROSIS 
OUTPATIENT CLINIC 
There is evidence that a fracture after a low energy trauma is a strong predictor for a 
subsequent fracture, especially a hip fracture. Patients with a low energy fracture have a 
high risk of osteoporosis and are easy to identifY in the hospital. When the investigations 
for this thesis started, only a few of the patients at risk for osteoporosis had been 
investigated and treated for this disease. 25.42.43 Most general surgeons and orthopaedic 
surgeons did not, and still do not, test this group of patients for osteoporosis. There is a 
reasonable chance that they are lost to follow-up and only come back to the attention of 
the medical specialists when they sustain their next fracture. 
The CBO - the Dutch Institute for Health Care Improvement - published the 
Second Revised Consensus Guidelines for Osteoporosis in 2002.26 These evidence-based 
guidelines with respect to diagnosis and treatment of osteoporosis support the case­
finding strategy. This means that patients with certain risk factors are more likely to have 
osteoporosis and, therefore, have a higher fracture risk. These patients should be 
identified as such when they present themselves with a low energy fracture. These risk 
factors are identified in conjunction with the fracture risk in Table 3. 
Table :J. Risk factors for osteoporosis in relation to the fracture risk 
Risk factor for osteoporosis 
Fracture after age of 50 
Prevalent vertebral fracture 
Other risk factors 
Positive family history (especially hip fracture of mother) 
Low body weight (<67 kg) 
Low body weight (<60 kg) 
Severe immobility 




X 1 .5 




The guidelines point out that there is a higher prevalence of osteoporosis in elderly 
patients with fractures. Therefore, the conclusion should be that these patients should 
be tested for osteoporosis. Some of the CBO's conclusions in respect to this specific 
22 
population are: 
there is a fair chance that a patient aged 50 years or older with a fracture has 
osteoporosis 
- osteoporosis can be diagnosed by means of a non-invasive test (DEXA) 
- osteoporosis is a condition which can be treated by the administration of calcium, 
vitamin D and bisphosphonates 
- the treatment of osteoporosis leads to increased bone mass and a significant reduction 
(up to 50%) in the risk of fractures.44-50 
Treatment of osteoporosis is conducted by the internist, and also by general 
practitioners. However, fractures in elderly patients in the Netherlands are treated by 
trauma surgeons and orthopaedic surgeons. These specialists are not familiar with the 
routine of screening and treatment of osteoporosis in this specific population at the 
present time. They are also not familiar with the CBO guidelines, partly due to the fact 
that the surgeons in particular were not involved in the development of these guidelines. 
The result is that the majority of the patients are not investigated for osteoporosis. 
It was decided to set up a Fracture and Osteoporosis Outpatient Clinic at University 
Medical Center in Groningen, the first in the Netherlands, in response to the publication 
of the revised CBO guidelines on osteoporosis. It was first necessary to evaluate whether 
there was a need for such an outpatient clinic. The results of this audit are discussed in 
Chapter 6. The Fracture and Osteoporosis outpatient clinic was started in the Department 
of Surgery, together with the Departments oflnternal Medicine and Geriatric Medicine, 
based on the CBO guidelines and supported by the outcome of the audit. 
Patients aged 50 years or older who come to the Emergency Department with 
fractures resulting from low energy accidents are offered further diagnosis and treatment 
at this special outpatient clinic after initial treatment of their injuries. The work at the 
Fracture and Osteoporosis outpatient clinic is carried our by a specially trained Fracture 
and Osteoporosis nurse (FO nurse), under the supervision of the surgeon and the 
internist. The main components of this approach are lifestyle recommendations 
(exercise, daylight exposure and fall prevention) , dietary advice (milk products) , calcium 
and vitamin D supplements, and anti-resorptive medication against osteoporosis 
(bisphosphonates). The combination of these recommendations and drug therapy will 
lead to bone preservation, diminishes loss of bone mass and bone micro-architecture, 
and therefore reduce the risk of new fractures. The administration ofbisphosphonates is 
the key factor in bone preservation because this reduces bone resorption and enhances 
bone micro-architecture. This leads, as stated before, to a significant reduction (up to 
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50o/o) in the risk of new fractures.44•50 At the present time, administration of 
bisphosphonates is the preferred therapy for the treatment of osteoporosis. 
The primary goal of the Fracture and Osteoporosis outpatient clinic is to reduce the 
percentage of subsequent fractures by treating osteoporosis in the risk population. This 
is important because it will result in a reduction in morbidity and mortality. In 1 999, 
6.5o/o of the women and 1 1 . 1  o/o of the men died after a hip fracture while in hospital.26·5 1-
53 Fractures also lead to morbidity. It is estimated that 38,000-60,000 Quality Adjusted 
Life Years are lost each year due to osteoporosis in patients of 55 years and older in the 
Netherlands. It means that osteoporosis can be placed in the same morbidity category as 
diseases such as colon cancer, breast cancer, heart disease, traffic accidents, rheumatoid 
arthritis and arthrosis. 54 
In Chapter 7 we describe the experiences with the foundation of the Fracture and 
Osteoporosis outpatient clinic and discuss the results after the first 100 patients. 
CONTENTS OF THIS THESIS 
This study was performed at the department of Surgery of the Medisch Spectrum T wen te 
Hospital in Enschede and at the department ofTraumatology of the University Medical 
Center in Groningen, the Netherlands.  
The rationale behind this thesis is described in Chapter 1. Treatment modalities for 
the unstable distal radial fractures in elderly patients are discussed and the relationship 
between the distal radial fracture, the BMD and the occurrence of subsequent fractures 
is elucidated. Practical and scientific issues concerning the implementation of guidelines 
for case-finding of osteoporosis in a fracture population are also described. Finally, the 
reasons for the foundation of the Fracture and Osteoporosis outpatient clinic are pointed 
out. 
As has been stated before, there is no consensus about the treatment of the unstable 
distal radial fracture in patients aged 55 years and older. Surgical intervention by open 
reduction and internal fixation is not always possible due to osteoporosis and the severity 
of the comminution. That is why some form of external fixation is often used after 
closed reduction. The stabilising capacity of the external fixator in this unstable type of 
redislocated fractures is investigated and the functional results in women older than 55 
years examined in Chapter 2 of this thesis. 
The unstable intra-articular distal radial fracture is the worst type of fracture of the 
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distal radius. I t  i s  often associated with malunion and intra-articular incongruity which 
leads to a certain degree of disability. This can seriously reduce the quality of life for 
those elderly patients who are otherwise mentally and physically healthy. A prospective 
randomised clinical trial between primary external fixation and plaster immobilization 
was performed to investigate if primary external fixation leads to better anatomical 
results and by that to better functional results in patients older than 55  years with an 
unstable intra-articular distal radial fracture (Chapter 3). 
In Chapter 4 we focused on the relationship between the distal radial fracture and 
the BMD of the hip and lumbar spine, based on the knowledge that a low BMD at these 
specific sites is a strong predictor for future hip and vertebral fractures. Also it was 
investigated whether screening for osteoporosis at these specific sites in elderly women 
with a distal radial fracture is advisable. 
Fractures in elderly patients lead to subsequent fractures. The increased risks of new 
fractures following a first fracture lead to a considerable burden for the patients and the 
healthcare services. A search in the trauma register (n=300,000; 1 970-2003)21 ,55 was 
conducted to determine the incidence of subsequent fractures in elderly patients who 
sustained a distal radial fracture in the period 1 980- 1 990, and this was compared with 
patients who sustained a minor soft tissue trauma in the same anatomical area. This is 
described in Chapter 5. 
The desire to implement the revised CBO guidelines on osteoporosis led to setting 
up the first Fracture and Osteoporosis outpatient clinic in the Netherlands. It was first 
necessary to evaluate if there was a need for such an outpatient clinic. The results of this 
audit are presented and discussed in Chapter6. In Chapter 7we describe our experiences 
with the foundation of the Fracture and Osteoporosis outpatient clinic and discuss the 
results after treating the first 1 00 patients. 
The results from the entire thesis are reviewed in Chapter 8, followed by a discussion 
of new developments and clinical implications and advice for further research is given. 
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INTRODUCTION 
Currently, unstable distal radial fractures are preferably treated operatively in mentally 
and physically healthy elderly. 7.13 Often, a closed reduction and external fixation is 
performed to restore wrist anatomy, thereby providing optimal circumstances for 
establishing the best functional outcome. 10•13 
There is evidence that osteoporosis is present in older patients, especially women, 
who sustain a distal radial fracture.5•23 Although fractures in osteoporotic bones 
consolidate in the same time as in non-osteoporotic bones, fracture healing in osteoporotic 
bone may be complicated by secondary displacement.3 As a result, initial anatomical 
reduction may end as a malunion and a poor function of the wrist. 
Nowadays, open reduction and plate osteosynthesis as well as the application of 
external fixation are considered to be the most appropriate fixation techniques in the 
treatment of these fractures in the elderly.2• 1 1 . 1 8•2 1 External fixation offers the advantage of a 
closed reduction while anatomic radiocarpal alignment can be maintained sufficiently.1G 
The anatomical and functional results of the application of external fixation for 
unstable, intra-articular fractures in women with suspected osteoporosis has not been 
reported to our knowledge. The purpose of this study was to evaluate the ability of the 
external fixator to maintain carpal alignment after reduction of a fracture in women 
older than 55 years and to assess whether secondary displacement influenced functional 
end results. 
PATIENTS AND METHODS 
During the period 1 992- 1997 sixteen women with an intra-articular, unstable distal 
radial fracture were operated on at the Medical Spectrum Twente Enschede (Fig. 1 ) .  
Inclusion criteria were age over 55  years, an unstable fracture after initial reduction and 
plaster immobilisation or an irreducible fracture. The mean age was 67 (62-78) years, 
and all patients were mentally and physically fit. All but one of the distal radial fractures 
resulted from an accidental fall. One was caused by a traffic accident. A dorsally displaced 
fracture was present in 10, and a volarly displaced fracture was present in 6 patients. 
Every fracture was operated on within five days after the injury. All patients were treated 
with an external fixator after closed reduction of the fracture and, if necessary, K-wires 
were added. After 6 weeks the fixator was removed and patients were allowed to exercise 
the wrist. 
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(A) (B) (C) 
Figure 1. (A) The lateral and anteroposterior radiographs of a displaced AO-C2 distal 
radial fracture in a 63-year-old woman. (B) The lateral and anteroposterior radiographs 
after external fixation. (C) The lateral and anteroposterior radiographs at follow-up. 
Follow-up examination 
A follow-up study comprising clinical and radiographical examinations was performed 
after a mean period of 4 years (2-7 years) . 
Radiographic assessment 
The intra-articular distal radial fractures were classified according to the Comprehensive 
classification of fractures. 14  There were three C 1 ,  five C2 and eight C3 type of fractures 
(Table 1 ) .  The dislocation and stability pattern was analysed by three radiographical 
parameters: the radiocarpal angle (RCA) on the lateral projection, the radial inclination 
angle (RI) and the relative ulnar length (RUL; ulnar variance) on the postero-anterior 
projection. The relative ulnar length was used as an indirect measure of radial length.8• 1 5  
The three radiographical parameters were obtained at  first visit, after operative therapy 
and during follow-up on routine wrist radiographs. 
The following criteria for the physiological range of radiocarpal alignment were 
used; a radiocarpal angle between 1 0° volarly or 1 0° dorsally, a radial inclination of 20 
to 30°, and an ulnar variance of -2 to +3 mm.8• 1 5  
We defined secondary displacement as a displacement of  five degrees or  more of  the 
radiocarpal angle or radial inclination, or more than 2 mm radial shortening. 
If at least two of the three radiological parameters were not in the physiological range for 
radiocarpal alignment, the end result was considered a radiocarpal malunion.2° Finally, 
intra-articular incongruity was assessed on the routine radiograph at follow-up. An 
intra-articular step of more than 2 mm was considered an intra-articular malunion. 
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Functional assessment 
Motion was measured in both wrists using a goniometer and the result was expressed as 
a proportion of the normal side. Wrist motion exceeding 80% was considered normal. 
Gripstrength of the hand was assessed by using a hand dynamometer (Baseline Hand 
Evaluation Set®). The result was expressed as a proportion of the normal side, allowing 
1 0% less for the non-dominant side . 17 In a personal interview, residual deformity, 
subjective evaluation of impairment, objective evaluation of wrist movement and 
complications like arthrosis were assessed according to the Gartland and Werley system 
(0-35 points). The end results were graded as excellent (0-2 points), good (3-8 points) , 
fair (9-20 points), or poor (more than 2 1  points) .9To evaluate whether reflex sympathetic 
dystrophy occurred in the postoperative period the criteria according to Goris were 
employed. 22 
RESULTS 
Secondary displacement and malunion 
Physiological radiocarpal alignment in all directions was achieved in 1 3  wrists 
postoperatively (8 1 %) (Table 2). Secondary displacement occurred in eleven patients 
(69%) . At follow-up the mean loss of radiocarpal angle was 4.9 ' (median 4 ' ,  range 1-
1 2  ' ) ,  radial inclination 5.7' (median 2' ,  range 0-26 ')  and distal radial length 3.7mm 
(median 2mm, range 0- 14mm) (Table 3). A change in radiocarpal angle exceeding five 
degrees was found in six, radial inclination decreased more than five degrees in six, and 
radial shortening (3-14  mm) occurred in six patients. A radiocarpal malunion of the 
distal radius, according to the Sarmiento criteria as earlier described, was found in two 
wrists at follow-up examination. Intra-articular incongruity with an intra-articular step 
exceeding 1 mm was observed in two patients (Table 1 ) .  
Wrist function 
A grip strength less than 80% and intermittent wrist pain on strenuous activities was 
reported by six patients (38%) . Four of these patients could not resume their daily 
activities (poor result) . Of these four patients, two had an intra-articular step of 2 mm 
or more and two patients had a malunion in terms of exceeding the physiological range 
of radiocarpal alignment. According to Gartland and Werley the end result in the other 
patients was fair in two and good or excellent in ten patients (Table 4) . 
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Complications 
There were five complications in five patients. Clinical signs of reflex sympathetic 
dystrophy, a major complication, occurred in three patients ( 1 9%). One patient 
developed a carpal tunnel syndrome and was operated two days after the initial procedure 
and one patient had a superficial pin track infection that was treated conservatively. 
Table 1. Individual radiological and functional parameters at follow-up 
Patient nr. CCF RCA Rl RUL lA-STEP GWS 
1 * C 3  1 1  1 4  2 < 1 mm F 
2 C 3  - 10  24 4 G 
c 1 -8 30 E 
( 2  -5 1 9  G 
5 c 1 0 20 0 G 
6 *  C 3  9 2 7 p 
7 C 2  2 1 2  3 E 
8 C 2  5 20 2 E 
9 C 2  -4 1 8  -2 1 mm p 
10  ( 3  -5 20 5 E 
1 1  C 2  -5 14  2 E 
1 2  C 3  6 1 6  3 2.3 mm p 
1 3  C 3  -6 56 2 E 
14  C 1  -5 22 -4 E 
1 5  C 3  6 22 0 1 mm F 
1 6  C 3  -4 24 2 2 mm p 
CCF = Comprehensive classification of fractures 
RCA = Radiocarpal angle, a negative value means dorsally displaced 
lA-STEP = Intra-articular step 
GWS = Gartland and Werley score (E=Excellent, G=Good, F=fair, P=Poor) 
• = Malunion according to the Sarmiento criteria 
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Table 2. Median radio-anatomic parameters measured peri-operativly and at follow-up 
(range) 
Preoperative Postoperative F-U 
Radiocarpal angle -6° {-40 - +50° -2° (-1 0 - + 1 2°) -4° {-1 0 - +1 1 °) 
Radial inclination 1 1 ° {2 - 24°) 20° {1  - 30°) 20° {2 - 54°) 
Rei. ulnar length 4 mm {-2 - +10) - 1  mm (-1 1 - +3) 2 mm {-4 - +7) 
Table :J. Mean and median secondary dislocation after reposition and external fixation at 
follow-up 
Mean Median Range 
----.., 
Radiocarpal angle 4.9° 4° 1 o - 1 2° 
Radial inclination 5.r 2° oo - 26° 
------�----�· � 
Rei. ulnar len 3.7mm 2mm 0 - 1 4  mm � ���--� ,���--------��--------------� 
Table 4. Survey of the Comprehensive Classification of Fractures and the functional end 















Severely comminuted intra-articular distal radial fractures in elderly women remain a 
therapeutic problem. In this study, the majority of patients with this type of fractures, 
treated with closed reduction and external fixation appeared to have acceptable functional 
end results ( 1 0/ 1 6) .  Our results are not as good as those of Edwards,6 who treated 30 
patients with a comminuted intra articular closed fracture by closed reduction and 
external fixation and found that 27 patients had an excellent functional result (90%) . 
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However, in his study 14  patients were younger than 55 years and patients who had to 
be additionally treated with K-wires were excluded from the study. The authors noted, 
as we did, a significant secondary dislocation after fracture reduction and external 
fixation.6 
Despite initial physiological alignment by manual reduction and the application of 
an external fixator, secondary displacement could not be prevented in 1 1 / 1 6  of our 
patients. In most patients we noticed a loss of reduction in all planes of the distal radius. 
But, since real malunions were seen in only two patients, we conclude that in most 
fractured wrists in elderly women over 55 years of age external fixation is stable enough 
to maintain alignment within physiological borders. 
We wondered which factors are responsible for the loss of reduction with an external 
fixator in place. Although we did not measure the bone mineral density, due to the 
retrospective character of our study, there is evidence in the literature that osteoporosis 
plays a certain role in these patients. Earnshaw et al. stated that osteoporosis is common 
in women with a Colles' type fracture and in the early post-menopausal women this 
does represent pathologically low bone mineral density. 5 Therefore, some authors believe 
that women with a Colles' fracture should be evaluated for osteoporosis, particularly if 
they are less than 66 years of age. 23 
Loss of trabecular bone may be another explanation why a distal radial fracture 
remains unstable. This problem can be resolved by the use of autologous bone grafts or 
bone substitutes in the initial procedure. 12• 1 9  However, autologous bone grafting 
procedures have complications, such as a hematoma, pain, infection or gluteal anaesthesia 
at the donor site in bone graft procedures. 1 •25 The use of bone substitutes like a hydroxy­
apatite composite do not have these complications, but there is the risk of intra-articular 
leak causing pain and arthrosis. 19 
In our study, we observed a relation between the degree of redislocation of the 
fracture and the functional end result. Limited loss of alignment (in one plane) did not 
lead to a poor or fair function, but significant loss of reduction led to a poor functional 
end result in two patients. The two other patients with a poor functional outcome had 
a persisting intra-articular incongruity. A reflex sympathetic dystrophy in three of these 
four patients will undoubtedly have contributed to these poor end results. 
The functional end result was good or excellent in 1 0  of the 1 6  patients, despite a 
certain degree of dislocation of the fracture. The reason for this might be the fact that a 
residual deformity of the wrist is well tolerated in elderly patients. Young et al. studied 
the outcome following non-operative treatment in low-demand patients older than 60 
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years. They found that the radiological outcome did not correlate with the functional 
outcome and concluded that functional outcome was satisfactory in most cases regardless 
of the radiological result. 24 
Are there other therapeutic options regarding the treatment of this very complex but 
challenging type of fracture? Anatomical reduction of the intra-articular surface will 
always remain a problem, success is partly dependant on the skills of the treating surgeon, 
but is always subject to the poor quality of the osteoporotic bone. Plaster immobilisation 
with or without early mobilisation as described by Oias et al. seems not suitable, because 
the functional end results of the patients with a displaced fracture were fair or poor in, 
respectively, 32.6% and 70.2%.4 
The use of homologous bone grafts or bone substitutes to compensate for loss of 
trabecular bone is another important item. Examples in the literature, in which 
homologous bone grafts or substitutes are used for this type of fractures are scarce. 11·19 
McBirnie et al. treated unstable distal radial fractures with early open reduction and 
bone grafting with a good result in most cases. However, in 1 8  of the 83 patients a 
malunion was seen either due to poor placement of the graft and Kirschner wire or 
because of both volar and dorsal comminution of the distal radius. 11 The problem of 
using bone substitutes in comminuted fractures is, as mentioned before, intra-articular 
leakage of the material causing pain and arthrosis . 1 9  
The recent development of angle stable implants like the locking compression plate® 
also may help to solve this problem. The first experiences with these implants in the 
treatment of fractures in osteoporotic bones are promising. 
In conclusion in this study we operated on a selected group of elderly women with 
severely comminuted, displaced, intra-articular distal radial fractures. Four patients 
suffered from major postoperative complications (25%). In comparison with others this 
percentage is high.2• 18•21 However, we only included the "bad" cases. So given the severity 
of bone damage the functional outcomes are relatively good. Still, in order to minimise 
the complication rate we have to keep searching for other treatment modalities bearing 
in mind that the main goal to achieve is a satisfactory functional end result. 
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INTRODUCTION 
The managment of the unstable intra-articular distal radial fractures is a challenge for 
every trauma surgeon. There is still no consensus on what the therapy of choice is. 
Central theme in the treatment of this type of comminuted fractures is the existence or 
non-existence of a relationship between radiological and functional outcome.5• 1 I . I 3• 14 • 17•2 1 
The distal radial fracture is the most common fracture in the older postmenopausal 
woman. A woman of 50 years old has a lifetime risk of 1 5%.3• 1 9 1he incidence of the 
distal radial fracture in women over 50 years in the population of the University Hospital 
Groningen in the period 1 990- 1 995 was 53 per 10.000 inhabitants. 1 8  With the increased 
life expectancy, the incidence of distal radial fractures among elderly patients is likely to 
increase. Vogt et al found an overall incidence of73/ 10.000 person-years in women aged 
65 years and older.26 A major contributing factor in the origin of these fractures is 
osteoporosis.4•6·27 We found in our population that 85% of the women with a distal 
radial fracture had an abnormal bone mineral density; 5 1 %  had osteoporosis of the 
lumbar spine or hip. 
The common way of treatment for the distal radial fracture in the elderly is closed 
reduction and plaster immobilization. Unstable fractures in elderly patients tend to 
dislocate in a high percentage in a plaster type immobilization.7· 12 Minimal invasive 
treatment with Kirschner wire fixation alone appeared to be not stable enough. 1 • 17 
External fixation, another minimal invasive technique for stabilising this type of fractures, 
is more capable of maintaining the achieved anatomical result after reduction of the 
fracture. Here, the fracture stabilising effect is merely based on ligamentotaxis. Treatment 
by external fixation has been shown to give better anatomical results2• 1 1 ,  but this technique 
may lead in some cases to complications such as reflex sympathetic dystrophy.2• 14·2 1 
As it is still unclear which is the best therapy for unstable intra-articular distal radial 
fractures in elderly patients, we performed a randomised, prospective study in which the 
stabilizing capacity of primary external fixation after closed reduction was compared to 
closed reduction and plaster immobilization as measured by the effect on radiological 
and functional outcome. 
PATIENTS AND METHODS 
Between March 1 998 and February 2000, 32 consecutive patients were studied. 
Inclusion criteria were: age between 55 and 80 years and an unstable intra-articular 
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distal radial fracture. Primary instability of  the fracture was defined by the following 
cri teria8• 14· 17•24: 
- a dorsal angulation of more than 1 0  degrees and 
- a radial inclination of less than 20 degrees and 
- a positive ulnar variance of more than three millimetres. 
Patients with a previous distal radial fracture or who were unable to perform the 
functional evaluation, were excluded. There were 29 women and three men with an 
average age of 70 (5 5-79) years. All patients were mentally and physically fit. All distal 
radial fractures resulted from an accidental fall. 
The 32 patients were randomly allocated into one of the two groups: 
- Group I (CON) , 1 7  patients, were treated by closed reduction of the fracture and 
immobilization in a below elbow plaster for six weeks. 
- Group II (FIX), 1 5  patients, were treated after reduction of the fracture with application 
of a Hofmann II Compact'M external fixator. Two pins were inserted in the second 
metacarpal bone and two into the shaft of the radius. The external fixator was removed 
after six weeks. 
Physiotherapy started after six weeks. The patients were treated by two senior residents 
in surgery. 
Follow-up examination 
Follow-up examination comprising clinical, functional and radiological examinations 
were performed after 6 weeks, 3 months, 6 months, and one year. 
Radiological assessment 
The intra-articular distal radial fractures were classified according to the Comprehensive 
Classification of Fractures. 16 A C2 type fracture was found in 23 and a C3 type in 9 
patients. 
The secondary dislocation and stability pattern was analysed by three radiographical 
parameters: the radiocarpal angle (RCA) on the lateral projection, the radial inclination 
angle (RI), and the ulnar variance (UL; ulnar length) on the postero-anterior projection. 
The ulnar length was used as an indirect measure of radial length.8•17 The data were 
obtained at first visit, after fracture treatment, and during follow-up on routine wrist 
radiographs. 
As physiological range of radiocarpal alignment during follow-up we used: a 
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radiocarpal angle between 1 0 degrees volarly and 1 0 degrees dorsally, a radial inclination 
of 20 to 30 degrees, and an ulnar variance of -2 to +3 millimetres. 8• 17·24 If at least two of 
the three radiological parameters were not in the physiological range, the result was 
considered to be a malunion.H In addition, intra-articular incongruity was assessed. An 
intra-articular step-off of more than 2 millimetre was considered to be a malalignment. 
If malalignment occurred within two weeks patients were offered an alternative therapy. 
Functional assessment 
Motion was measured in both wrists using a goniometer and the result was expressed as 
a proportion of the normal side. Gripstrength of the hand was measured by using a hand 
dynamometer (Baseline Hand Evaluation Set®) .  The result was expressed as a proportion 
of the normal side, allowing 1 0% less for the non-dominant side.20 In a personal 
interview, residual deformity, subjective evaluation of impairment, objective evaluation 
of wrist movement and complications like arthrosis were assessed according to the 
Gartland and Werley system (0-35 points). The end result was graded as excellent (0-2 
points), good (3-8 points) , fair (9-20 points) , or poor (more than 2 1  points) .9 To evaluate 
whether reflex sympathetic dystrophy occurred in the postoperative period the criteria 
according to Goris were employed.25 
The Ethics Committee of the Medisch Spectrum Twente Hospital in Enschede 
approved this study. 
Statistical analysis 
To evaluate between-patient differences in continuous variables the Student t-test was 
used, while for within-patient changes in continuous variables this was done with the 
paired t-test. For both analyses 95% Confidence Intervals and p-values are presented. To 
test for between group differences in categorical variable the Chi-squared test was used, 
or, in case of low expected values, Fisher's Exact Test. 
RESULTS 
The groups were similar in age, gender, type of injury, fracture classification, initial 
displacement, location characteristics and pre-existent diseases (Table 1 ) .  
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Table 1 .  General characteristics of the patients with fractures of the distal radius treated 
either by reduction of the fracture and plaster immobilization (CON) or an external fixator 
(FIX). Values are presented as means (SO), with 95%Confidence Interval and p-va/ue, or 
absolute numbers are presented with p-values. 
Number of patients 











Initial radio-anatomy distal radius 
- Radiocarpal angle 
- Radial inclination 
- Ulnar variance 




1 7  
69 8.0) 
1 6  
1 7  
8 
9 
1 7  
10  
1 4  
3 
-22.8 (25.6) 
1 3.7 (9. 1 )  
3.6 (5. 1 )  
2 
FIX 
1 5  
71 7.9) 
1 3  
1 5  
6 
9 
1 3  
1 3  
9 
6 
- 1 7.5 (20. 7) 
1 1 .5 {5.6) 
4. 1 (4.3) 
3 
95%CI 
-7.7 ; 3.8 
-22.2 ; 1 1 .7 
-3.3 ; 7.8 













In both groups the mean radiocarpal angle, the mean radial inclination and the mean 
ulnar length were within the physiological range after initial treatment (Table 2) . 
From three months we noticed an increasing difference in the radiological outcome 
in favour of the external fixator group. There was a difference of7 .5 degrees in the mean 
radiocarpal angle, 6.9 degrees in the mean radial inclination and 0.5 millimetres in the 
mean ulnar length between the groups. At that time, the values for the mean radiocarpal 
angle and the mean radial inclination in the CON group exceeded the limits for 
physiological range of radiocarpal alignment in contrast with the values in the FIX 
group. 
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At one year, the mean radiocarpal angle of -2.9 degrees (dorsal tilt) in the FIX group was 
significantly better than the - 1 2.7 degrees in the CON group (difference -9.8, 95% CI 
- 19.2 ; 0 .26, p=0.04) . Also, the radial inclination could be kept significantly better with 
the external fixator than with plaster immobilization, 22.7 degrees versus 1 7.5  degrees 
(difference -5.2, 95% CI - 10.0 ; -0.4, p=0.03) . There was a mean loss of 3.2 mm of 
radial length in the FIX group after one year. This was not significantly more than the 
mean loss of2.9 mm in the CON group. 
Sixteen of 1 7  patients in the CON group and 1 1  of 1 5  patients in the FIX group 
had intra-articular congruence. An intra-articular step-off of one millimetre was found 
in one patient in the CON group and two in the FIX group. Two patients in the FIX 
group had a step-off of two millimetres at follow-up. 
Only 8 of the 32 patients had radiological values corresponding with an anatomic 
reduction. Seven patients were in the FIX group and one was in the CON group. This 
was statistically significant (p<0.05). 
Table 2. Radio-anatomy: radiocarpal angle, radial inclination angle and ulnar variance 
(degrees). Measurements post-intervention, after three months and after one year. Values 
are presented as means (SD), with 95% Confidence Interval and p-value 
CON FIX 95%(1 p-value 
Mean radiocarpal angle 
Post-intervention -4.8 (9.2) -0.93 (7.7) - 10. 1  ; 2.3 0.2 1 
Three months - 1 2.6 ( 1 3.7) -5.1 (10.0) - 16.3 ; 1 .2 0.09 
One year - 1 2.7 ( 14.6) -2.9 (1 1 .0) - 1 9.2 ; 0.26 0.04 
Mean radial inclination angle 
Post-intervention 23. 1 (3.9) 24.5 (5.5) -4.8 ; 2.0 0.41 
Three months 1 6.9 (6.4) 23.8 (5. 1 )  -1 1 . 1  ; - 2.7 0.002 
One year 1 7.5 (7.8) 22.7 (4.9) - 10.0 ; - 0.4 0.03 
Mean ulnar variance 
Post-intervention -0.65 (1 .8) 0. 1 3  (2.0) -2. 1  ; 0.58 0.25 
Three months 1 .6 (2.6) 1 . 1  (3.0) - 1 .5 ; 2.5 0.60 
One year 2.2 (2.6) 3.3 (5.3) -4. 1 ; 1 .8 0.43 
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Functional 
The results for mass grip strength and finger grip strength expressed as a proportion of 
the uninjured side are shown in Table 3. During follow-up all patients slowly regained 
mass grip strength. After one year, the mass grip strength of the injured side still was not 
nearly as good as the uninjured side. The final measurements were 78o/o in the CON 
group versus 71 o/o in the FIX group. Finger grip strength recovered earlier and reached 
higher values after one year: 98o/o in the CON group versus 88o/o in the FIX group. Both 
differences were not statistically significant. 
The range of flexion as a proportion of the normal side was similar at six weeks and three 
months (Table 4). However, after one year the mean range of flexion in the FIX group, 
88o/o of the normal side, was significantly better than the 72o/o in the CON group 
(difference - 16, 95o/o CI -3 1 ; - 1 ,  p=0.04). We did not find any differences between the 
mean range of dorsal flexion, radial deviation, ulnar deviation, pronation and supination 
one year after treatment. 
There were several patients with a visual deformity of the wrist after one year (Table 
5). In the CON group this was more evident: twelve patients had a prominent ulnar 
styloid, one patient had a residual dinner fork deformity and three had a radiair deviation 
of the hand. 
Pain decreased in both groups during follow-up. After six weeks six patients in the 
CON group and nine patients in the FIX group located pain at the radiocarpal joint. At 
one year three patients in the CON group and two in the FIX group still had pain in the 
radiocarpal joint (Table 5) .  
We asked the patients about functional problems in daily life (Table 5) .  After three 
months patients in the FIX group had significantly more problems with lifting a cup 
and fine hand coordination. At one year these problems were no longer observed. At 
that point the patients in the FIX group experienced only difficulties with wringing. 
Patients were also assessed according to the Gartland and Werley system (Table 6) . 
We found no differences between the two groups at any stage. After one year six patients 
in the CON group and seven in the FIX group had an excellent function, eight in the 
CON and six in the FIX group had a good function, three in the CON and one in the 
FIX group had a fair function and one patient in the FIX group had a poor function. 
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Table 3. Mean grip strength of hand and index finger of the normal side for both groups at 
six weeks, three months and one year. Values are presented as percentages (SD), with 
95% Confidence Interval and p-value 
CON FIX 95%CI p-value 
Mean griP. strength hand 
- Six weeks 40 (19) 28 ( 15) -8 ; 32 0.22 
- Three months 60 (44) 35 19) -5 ; 56 0. 10  
- One year 78 (19) 71 (32) - 14 ; 27 0.53 
Mean grip strength index finger 
- Six weeks 68 (23) 52 (28) - 16 ; 47 0.30 
- Three months 70 27) - 1 3 ; 28 
- One year 88 (25) -6 ; 26 
Table 4. Mean volar and dorsal flexion of the normal side for both groups at six weeks, 
three months and one year. Values are presented as percentages (SD), with 95% 
Confidence Interval and p-value 
CON FIX 95%CI p-value 
Mean volar flexion 
- Six weeks 57 ( 16) 63 ( 17) -25 ; 1 3  0.48 
- Three months 55 ( 17) 71 (25) -33 ; 1 0.07 
- One year 72 {21 )  88 (20) -3 1 ; - 1  0.04 
Mean dorsal flexion 
- Six weeks 76 {10) 71 (3 1 )  -22 ; 3 1  0.72 
- Three months 76 {27) 68 (25) - 14 ; 29 0.49 
- One year 89 ( 17) 89 ( 19) - 1 3 ; 1 3 0.99 
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Table 5. Characteristics of the patients at follow-up a t  six weeks, three months and one 
year 
& weeks 3 months 1 year 
CON FIX CON FIX CON FIX 
Prominent ulnar styloid 6 7 7 1 2  7 
Residual dinner fork deformity 0 0 0 1 0 
Radiair deviation hand 2 2 2 3 2 
6 9 5 6 3 2 
5 9 5 5 3 2 
- Radio-ulnar 5 9 5 5 3 2 
Problems 
- Lifting cup 1 4  1 1  3 a• 2 
- Wringing 14  13  1 1  1 3  3 a •  
- Fine hand coordination 1 4  1 2  3 
- Heavy load bearing 1 4  1 2  1 3  1 2  
• Chi-squared Test p<0.05 
Table 6. Functional outcome according to the Gartland and Werley classification system at 




Fair 9 1 1  

















There were 1 5  complications in 32 patients (Table 7) : twelve minor complications and 
three major complications. All major complications were observed in the FIX group. 
One patient had a persistent reflex sympathetic dystrophy and two patients developed a 
Dupuytren contracture. The persistent reflex sympathetic dystrophy in one patient led 
to a poor functional endresult. 
Table 7. Complications 
Complications of plaster immobilization 
Pintrack infection 
Transient neuropraxia 
Reflex symP.athetic dystroP.hY 
- Three months 













In this study we compared the conservative plaster immobilization versus the minimal 
invasive external fixation of the unstable intra-articular distal radial fracture in the 
elderly. In comparison with closed reduction and plaster immobilization, external 
fixation maintained significantly better the reduction as measured at one year. The 
functional outcome after one year was almost similar in both groups and no differences 
were found when the Gartland and Werley classification was used. The overall 
complication rate was similar in both groups. 
Unstable and intra-articular distal radial fractures are the most difficult distal radial 
fractures to treat. Comminution of the metafysair bone and extensive intra-articular 
involvement are the most important surgical issues to be delt with. A third complicating 
factor might be the influence of osteoporosis on secondary dislocation. 
There is still no consensus about the treatment of these fractures. In a review article 
published in 2002 Handoll and Madhok found that the selected 44 randomised trials 
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did not provide robust evidence for most of the decisions necessary in the management 
of these fractures. It was also unclear whether operative intervention of most fracture 
types will produce consistently better long-term outcomes. 10 
External fixation maintained the reduction of the fracture significantly better than 
plaster immobilization. Similar radiological results after fracture treatment with an 
external fixation were reported in previous studies. 1 1 . 14·2 1  Although the radiological 
outcome with the use of an external fixator appeared to be better than the outcome after 
plaster immobilization, we found in a previous, not yet published, study that the external 
fixator can not prevent important secondary dislocation of these fractures. 
We noticed that the wrist function recovery after both treatment modalities was 
slow. Besides that, the wrist function did never reach the same level as the opposite, 
uninjured wrist. This is in accordance with findings in the literature. 1 5 The functional 
outcome after one year was almost identical in both groups and no differences were 
found when the Gartland and Werley classification was used. Only the range of volar 
flexion was better in patients treated with external fixation probably because there was 
less residual dorsal tilt of the distal radius fragment in this group, resulting in a better 
carpal alignment. McQueen et al. reported comparable findings and concluded that the 
main influence on final outcome in their study was carpal malalignment, which had a 
negative effect on function. 14 
Overall complication percentage was similar to percentages found in literature.2•14•21 
Three patients in the external fixation group had a major complication. One patient had 
a persistent reflex sympathetic dystrophy leading to a poor function. Two patients 
developed Dupuytren contractures during follow-up. This is in accordance with data 
published by Stewart et al. ,  who found in 9% of their patients with a Calles' fracture 
palmar nodules and bands, six months after the injury.23 In contrast, patients treated 
with plaster immobilization had only minor complications. Therefore, we have to 
consider the choice for external fixation carefully before we expose patients to a form of 
therapy, which may possible lead to major complications. 
As mentioned before the central theme in treatment of this type of comminuted 
fractures is the existence or non-existence of a relationship between radiological and 
functional outcome. We were wondering why it is that, although external fixation gave 
a better radiological outcome, the functional outcome as well as the subjective perception 
of patients treated with plaster immobilization was the same after one year. One of the 
reasons might be a common reduced level of activities. Young et a!. studied the outcome 
following non-operative treatment in low-demand patients older than 60 years. They 
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found that the radiological outcome did not correlate with the functional outcome and 
concluded that functional outcome was satisfactory in most cases regardless of the 
radiological result.28 
If this finding is consistent we must conclude that the pre-injury level of activities in 
elderly patients with an unstable intra-articular distal radial fracture should play an 
important role in the decision making process of selecting a specific kind of therapy, 
because apparently low-demand patients may be quite satisfied with the functional 
outcome afrer conservative treatment of unstable intra-articular distal radial fractures. 
And, we have to take into account that if we choose for the application of an external 
fixator; this may lead to complications. Therefore, the question remains if the external 
fixator is the therapy of choice for the unstable intra-articular distal radial fracture in the 
elderly patient. 
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INTRODUCTION 
The distal radius is the most common site of fracture in older postmenopausal woman, 
and has a female lifetime risk of 1 5%. 1 Evidence exists that there is an association with 
osteoporosis. 3 
There is also a relationship between the incidence of distal radial and hip fractures. 
When a distal radial fracture occurs within the first 10 years after the menopause there 
is an increased risk of a fracture of the hip.9 Earnshaw et al. reported that the bone 
mineral density (BMD) of the hip in women aged over 55 years with a distal radial 
fracture is significantly reduced in comparison to the normal population.3 Furthermore 
BMD, measured at the hip and lumbar spine, is of value for predicting the occurrence 
of future hip fractures and vertebral deformities. 2. 1 1  
Our hospital treats approximately 1 50  distal radial fractures in patients aged over 5 5  
years every year. 1 5  These patients are not investigated for osteoporosis o n  a routine basis, 
contrary to the recommendations of the American National Osteoporosis Foundation 
and the Institute for Quality in Public Healthcare.�· 14 This observation is in line with the 
finding of Freedman et al. that only 24% of patients at risk for osteoporosis are diagnosed 
or treated according to these guidelines. 5 
The aim of the present study was to evaluate the relationship between distal radial 
fracture and the BMD of the lumbar spine and hip, and to investigate whether screening 
for osteoporosis at these specific sites in elderly women with a distal radial fracture is 
advisable. 
PATIENTS AND METHODS 
All women aged between 55 and 80 years with a distal radial fracture (n= 1 19) who were 
treated at our department between August 1998 and August 1 999 were asked to 
participate in this study. Ninety-four patients agreed (79% recruitment) . The distal 
radial fracture was classified according to the comprehensive classification of fractures 
(CCF). 12 
Bone mineral density 
All 94 patients underwent bone densitometric evaluation of the lumbar spine and hip 
after the distal radial fracture was diagnosed. The BMD was measured with dual energy 
X-ray absorptiometry (DEXA) and values were obtained through standardized 
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measurements with a Lunar OPXL.6 Results were expressed as "T-score standard 
deviations" (SO) related to a reference group of young sex-matched adults. By definition 
a T-score < -2.5 SO represents osteoporosis and a T-score between -1 and -2.5 SO 
represents osteopenia. A T-score > - 1  SO is considered normal.8• 1 8  To investigate the 
BMO in the young and older elderly we created two groups of patients: younger than 
65 and 65 years and older. The population was further split into segments of 5 years to 
evaluate if there were age specific differences in BMO. 
Follow-up examination 
Follow-up with clinical and radiographic examinations was performed at 3 months, 6 
months and 1 year. Risk factors for osteoporosis, including the number of years since 
menopause, were assessed. A bisphosphonate was prescribed when osteoporosis was 
diagnosed, and the BMO was reassessed after one year of treatment. 
Statistical analysis 
Multiple linear regression analyses were performed to find independent predictors of 
reduced BMO. The Student t-test was used to identify between-patient differences in 
continuous variables, and the paired t-test was used for within-patient changes in 
continuous variables. 95% Confidence Intervals (CI) and P-values are presented for 
both analyses. 
RESULTS 
The average age of the participating women was 69 (55-79) years. Most of the distal 
radial fractures were due to a fall from the standing position. Patient characteristics, 
including the fracture classification, are shown in Table 1 .  
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Table 1. Characteristics of the 94 women with a distal radial fracture 
Mean Age (years) 











































1 1  
5 




1 2  
2 
















1 2  
5 




1 3  
2 
D i stal rad i a l  lracture a n d  b o n e  m m e ra l  d e n s 1ty 
The T-score was less than -2.5 SD, representing osteoporosis, at either the lumbar spine 
or the hip in 5 1 %  of the patients (n=48). Osteopenia was found in 34% of the patients 
(n=32) and only 14  had normal bone density ( 1 5%) . The mean T-score of the lumbar 
spine was -1 .92 SD (SD, 1 .55 ;  range, -4.70 to 3 .32) , and of the hip was -1 .57 SD (SD, 
0.98; range, -3.69 to 1 .47). 
The BMD of the lumbar spine and hip, expressed as the T-score was significantly 
lower in women over 65 years than in women younger than 65 years (Table 2). Fig 1 
shows the relationship between age and BMD of the hip. The BMD decreases by 0.04 
SD per year (95% CI -0.069 to -0.0 16,  P<O.OS).  
Table 2. Bone densitometric evaluation by age category (T-score with SD in brackets) 
Lumbar spine 
Hip -�--� 
< 65 years {n=30) 
- 1 .41 (1 .49} 
- 1 . 1 7  (1 .00) 
;::: 65 years {n=64) 
-2. 1 6  ( 1 .53} 
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Figure 1. BMD Hip (T-score) related to age. BMD decrease 0.04 I year (95% C/ -0.069 ; 
-0.016, P<O.OS) 
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Patients on diuretics had a significantly higher BMD (Difference = 1 .4 SD; 95% CI -
2.52 to -0.27, P=0.0 1 5) and those who used calcium suppletion had a significantly 
lower BMD (Difference =0.85 SD; 95% CI 0. 1 5  to 1 .54, P=0.02) (Table 3). 
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Patients with a previous distal radial fracture had no lower BMD at the lumbar spine or 
hip than the others and were therefore indistinguishable from the reference 
population. 
The BMD of all 48 patients who were put on bisphosphonates was re-evaluated after 
1 year. The mean BMD at the lumbar spine in all patients with osteoporosis increased 
significantly from a T-score of -3. 1 8  SD at the start of treatment to -3.0 1 SD after 1 
year (Difference =0. 17; 95% CI -0.25 to -0.08, P=O.OO l ) .  
DISCUSSION 
This study shows that 85% of the women between 55 and 80 years with a distal radial 
fracture have a low BMD of the lumbar spine or hip. Osteoporosis occurred in 5 1 %  of 
the cases which is higher than the 43% rate for women with a wrist fracture found in a 
population-based study of diseases of the elderly. 17 Our findings are in accordance with 
data reported by Earnshaw et al. who found incidences of osteoporosis of 2 1 %, 42% 
and 22% at the spine, hip and radius respectively. Fifty per cent of the patients had 
osteoporosis of at least one of these sites.3 As it is known that a low BMD of the lumbar 
spine and hip is associated with an increased risk on vertebral and hip fractures,2• 1 1  the 
occurrence of a distal radial fracture in an elderly woman appears an excellent indication 
for measurement of BMD at lumbar spine and hip. 
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The National Osteoporosis Foundation estimates that the cost of treatment of a hip 
fracture in the first year is approximately 25-times higher than the cost for a distal radial 
fracture, € 25.000 versus € 925. During the following years the cost for patients with a 
hip fracture is more than 50-times higher, € 2.500 versus € 45.4 Women aged 50 years 
who sustain a fracture of the distal radius have an estimated residual lifetime risk of 
sustaining a subsequent hip fracture of 1 7%, compared with 1 1 % for the background 
population. 10 Thus, early detection of osteoporosis in women with a distal radial fracture 
can reduce costs if an effective treatment for osteoporosis is available. 
Patients who were treated for osteoporosis with bisphosphonates had a significant 
increase in BMD within 1 year. This is an important finding, because treatment resulting 
in an increase in BMD may reduce the risk of hip fracture by 50%. 13•16 McClung et al. 
reported that the BMDs of the femoral neck and trochanter of patients treated with 
bisphosphonates was 3 .4% and 4.8% higher than those treated with placebo after 3 
years of treatment. Furthermore, they found that the overall incidence of hip fracture 
among those treated with bisphosphonates was 2.8%, compared with 3.9% for the 
placebo group. In the group of women with osteoporosis (aged 70-79 years old), the 
incidences of fractures were 1 .9% and 3.2%, respectively. L �  
We did not measure the BMD in the uninjured distal radius because it is already 
known that the BMD at this site is low in elderly patients with a distal radial 
fracture. 1 9  
Our study shows, in accordance with the literature, that there is a significant inverse 
relationship between the age of the patient, the number of years since the menopause 
and the BMD of the hip. The older and the longer the postmenopausal status, the lower 
the BMD of the hip. We also found that two other factors were related to osteoporosis. 
The higher BMD found in patients using diuretics might be explained by the fact that 
thiazide derivatives decrease renal calcium excretion. The lower BMD in patients who 
were on calcium medication may have occurred because these patients had already been 
recognized as at risk for, or diagnosed with, osteoporosis and treated for this disease with 
calcium supplementation. However, calcium supplementation alone is not effective or 
in accordance with the guidelines for treatment of osteoporosis.7 
In conclusion, more than half of the elderly women who sustain a distal radial 
fracture have osteoporotic BMD values of the lumbar spine or hip. However, the 
majority of the elderly women with a distal radial fracture are not investigated for 
osteoporosis, despite the WHO's advice that this fracture is an indication for further 
investigations. 18 In our hospital we have recently started screening all elderly patients 
6 1  
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with distal radial fractures due to low-energy trauma. We hope that this screening 
protocol will result in treatment of osteoporosis and reduce the risk of subsequent 
osteoporotic fractures. 
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INTRODUCTION 
Patients with fragility (osteoporotic) fractures have an increased risk on subsequent 
fractures. An Australian fracture risk model predicted that 42. 1 %  of women aged 50 
years will sustain at least one fracture in their remaining lifetime, of whom half are 
expected to sustain multiple sequential fractures.6 The increased risks of new fractures 
following a first fracture may lead to a considerable physical, mental and financial 
burden. 
In a previous study we found that the distal radial fracture in the elderly is associated 
with a low bone mineral density (BMD), with 85% of the patients having osteopenia or 
osteoporosis. 1 1  These patients have a low BMD compared to matched healthy controls 
(difference distal forearm 20%, spine and hip 5%-8%) . 18 A low BMD of the lumbar 
spine and hip in itself is associated with an increased risk on hip and other fractures.4• 19 
Besides, there are several studies that elucidate on the relation between a fracture of the 
distal radius and the risk on a hip fracture in the elderly patient.3•10• 1 5 •1 7•24 
Apart from the physical burden of having subsequent and multiple fractures for the 
patient, there is also a financial burden for the Health System if the patient sustains a 
subsequent fracture after a distal radial fracture. For instance, the National Osteoporosis 
Foundation estimates that the cost of treatment of a hip fracture in the first year is € 
25.000 and € 925 in case of a distal radial fracture.8 This is another argument to try to 
reduce the incidence of subsequent fractures. 
In this study we focused on the incidence of subsequent fractures in elderly patients 
who sustained a distal radial fracture in the period 1980 - 1 990 and compared this to 
patients who sustained a minor soft tissue trauma in the same anatomical area. 
PATIENTS AND METHODS 
Since 1 970 we have a Trauma registry available for epidemiological studies 
(n=300.000).22•23 In this Trauma registry we keep the data of all consecutive patients 
who were seen primarily at the Emergency and Accident unit of the University of 
Groningen Medical Center. All trauma visits have been recorded on a standardized chart 
comprising patient's history, clinical and radiological assessment at the time of first 
consultation. 
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For this study we selected two groups of patients. A Fracture Group that consisted of all 
patients with a distal radial fracture older than 50 years and were treated in the period 
1 980- 1 990. The Control Group consisted of patients with soft tissue injuries of the 
extremities, such as wounds, bruising of the skin or hematoma, treated in the same 
period (Table 1 ) .  The Control Group was matched for gender with the distal radial 
fracture group. 





closed fracture of the distal forearm 
open fracture of the distal forearm 
820.00 - 820;;;;,;•;:;.;90:;...... __ __,� ....;.;.;;=;.;.; 
Control Group 
880.00 - 880.09 
880. 1 0 - 880. 1 9  
881 .00 - 881 .09 
881 . 10 - 881 . 1 9  
882.00 
882. 1 0  
883.00 
883. 1 0  
890.00 
890. 10  
891 .00 
891 . 1 0  
892.00 
892. 1 0  
893.00 
893. 1 0  
91 2.00 - 917.99 
923.00 - 923.99 
simple wound of the shoulder and upper arm 
complicated wound of the shoulder and upper arm 
simple wound of the elbow, forearm and wrist 
complicated wound of the elbow, forearm and wrist 
simple wound of the hand, fingers not included 
complicated wound of the hand, fingers not included 
simple wound of the fingers 
complicated wound of the fingers 
simple wound of the hip and upper leg 
complicated wound of the hip and upper leg 
simple wound of the knee, lower leg and ankle 
complicated wound of the knee, lower leg and ankle 
simple wound of the foot, toes not included 
complicated wound of the foot, toes not included 
simple wound of the toes 
complicated wound of the toes 
superficial wound (e.g. excoriation, blister) 
contusion upper extremity 
924.00 - 924.99 ___ �___;;,;�= ;..;..;...;.;;;..� 
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During the period 1 980 - 2002 all the subsequent fractures following the initial distal 
radial fracture or the soft tissue injury were registered. Study objectives were: the 
determination of the frequency of accidents leading to a subsequent fracture, number 
and type of fracture per accident, time interval between initial accident and the first 
subsequent fracture as well as the time into�rval between other subsequent fractures. The 
number of subsequent fractures in the Fracture Group was then compared using a Yates­
corrected chi-square1 with the number in the Control Group and the relative risk (RR) 
and 95% confidence interval (CI) calculated. We used 5% as the nominal level of 
significance of statistical tests. 
RESULTS 
In the period 1 980 - 1 990 we treated 1 1 1 6 p.Hients of 50 years and older with a distal 
radial fracture in our hospital (Fracture Group ) ,  148 men and 968 women. The Control 
Group consisted of 814  patients ( 108 men, 706 women) . 
In the Fracture Group the overall number of subsequent fractures was 294 fractures 
(26%). After the distal radial fracture a second accident led in 206 patients ( 1 8.5%) to 
234 subsequent fractures (Table 2). Twenty-two patients had two fractures and 3 patients 
three fractures at the same time. Forty-three patients (3.9%) had a third accident leading 
to 47 fractures and 1 1  a fourth accident with 12  fractures (Table 3) . One patient had a 
fifth accident. 
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Table 2. Fracture location of the first subsequent fracture in the Fracture Group (n=234) 
and Control Group (n=l l l) 
Fracture Group Control Group 
(n ; %) (n ; %) 
Vertebra (7.3) 9 (8. 1 )  
Costa and sternum 8 (3.4) 2 (1 .8) 
Pelvis 4 (1 .7) 3 (2.7) 
Clavicle and scapula 6 (2.5) 
Humerus 23 (9.8 (1 1 .7) 
Radius and ulna 87 (37.2) 35 (31 .6) 
Hand 25 (10.7) 1 1  (9.9) 
Proximal femur 3 1  (1 3.3) 22 (19.8) 
Femur 2 (0.9) 2 (1 .8) 
Patella 3 
Tibia and fibula 7 3 (2.7) 
Ankle 8 4 (3.6) 
Foot 1 3  7 6.3 
] 
Table J. Fracture location of the second (sFx 2), third (sFx 3) and fourth (sFx 4) subsequent 
fracture in the Fracture and Control Group 
Fracture Group Control Group 
sFx 2 sfx 3 sFx 4 sfx l sFx 3 sfx 4 
Vertebra 2 
Costa and sternum 1 
Pelvis 3 
Clavicle and scapula 
Humerus 8 
Radius and ulna 1 2  3 2 2 
Hand 4 1 
Proximal femur 1 1  5 6 
Femur 2 
Patella 
Tibia and fibula 2 
Ankle 2 3 
Foot 2 2 
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In the Control Group (n=8 14) the overall number of "subsequent" fractures was 1 34 
( 1 6%) . Ninety-seven patients ( 1 1 .9%) had a second accident which led to 1 1 1  fractures, 
8 had two fractures, three patients had 3 fractures (Table 2) . 1 5  patients ( 1 .8%) had a 
third accident leading to 17 fractures, 4 a fourth accident with 4 fractures and one 
patient had a fifth accident and sustained another two fractures (Table 3).  The overall 
number of subsequent fractures between the Fracture Group and the Control Group 
was significant (Chi-square=26.0, df= 1 ,  p=O.OOO, RR= l .6, 95%CI [ 1 .34- 1 .92] ) .  
In the Fracture Group, 1 .9% (n=21 )  of the patients returned to the hospital within 
one year with a first subsequent fracture, which is 10.2% of all patients who sustained a 
subsequent fracture. Figure 1 shows the timetable between the first event and the 
subsequent fractures for both groups. In the Fracture Group the subsequent fracture 
occurred more rapidly than the subsequent fractures did in the Control Group. The 
incidence of the different types of subsequent "osteoporotic" fracture is shown in Table 
4. The incidence of these subsequent fractures is significant higher in the Fracture Group 
(Chi-square= l 5 .9, df= 1 ,  p=O.OOO, RR= l .6, 95%CI [ 1 .26-2 .00] ) .  There were also 
significant more secondary forearm fractures in the Fracture Group (p=O.OOO, RR 1 .3, 
95%CI [ 1 . 1 3- 1 .41 ) ) .  
Table 5 shows in  intervals of  5 years the number of  patients with a subsequent 
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Figure 1. Time table between the first event and the subsequent fractures (sFx) in months 
(Fracture Group and Control Group) 
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Table 4. Incidence of subsequent "osteoporotic" fractures in the Fracture and Control Group 
(n, %) 
Fracture Group Control Group 
Humerus 32 (2.9) 14  ( 1 .7) 
Radius and ulna 102 (9.2) 39 (4.8) 
Proximal femur 47 (4.2) 29 (3.6) 
Vertebra 20 ( 1 .8) 1 0  (1 .2) 
Table 5. Number of patients with a subsequent hipfracture, distal radial Fracture Group 
versus the Control Group (intervals of 5 years; men and women) 
50-54 55-59 60-64 65-69 70-74 75-79 
Fracture men 0 0 0 3 
Fracture women 1 5 1 2  1 1  7 
Control men 0 0 0 0 
Control women 3 3 4 4 4 
DISCUSSION 
In elderly patients the occurrence of a "simple" distal radial fracture not only means pain 
and functional impairment during several weeks, but also a high risk of getting one or 
more subsequent fractures. Twenry-six percent subsequent fractures were found in 
patients with a distal radial fracture, which is an important observation. The incidence 
is significantly more than the 1 6% in patients with minor soft tissue injuries in matched 
regions. 
Osteoporosis might partially explain the high incidence of subsequent fractures as a 
high percentage of these elderly patients have a low BMD.7• 1 1  The relation between a low 
BMD and an increased risk on fractures has been clearly described in literature.4• 19 
Another contributing factor might be that these patients are more prone for recurrent 
falls. This is suggested by the observation by Tromp that in a "single fall" group 3.9% of 
the patients suffered from a fracture, in the "recurrent fall" group this was 6. 1 %.2� Our 
suggestion is that these patients are more frail and due to this condition more prone for 
recurrent falls. As a result of that, they are more likely to sustain more subsequent 
fractures. 
7 1  
In the Fracture Group we found a relatively low incidence of patients with a subsequent 
hip fracture (4.2%) . In 1 982 Owen et al. published that a Calles' fracture associated 
with minor trauma (= low energy trauma) is indicative of an overall 50% increase in the 
risk of a subsequent hip fracture. Among women, the risk was increased more than 
twofold for those whose Calles' fractures occurred at the age of70 or older but was not 
increased for younger women. 24 Our data are in accordance with this latter finding as 
shown in Table 6. Lauritzen showed that a 50 year old woman with a radial or humeral 
fracture had an estimated residual lifetime risk of sustaining a subsequent hip fracture of 
17% and 16% respectively compared with 1 1  o/o for the background population. 1 5  
Osteoporotic fractures, especially hip and vertebral fractures, are associated with 
high morbidity and mortality rates and should therefore be prevented if possible. The 
highest risk on morbidity and mortality is found immediately after the fracture event 
and falls after one year. 1 3• 14 So, interventions leading to decreased hip fracture rate can 
reduce morbidity and mortality. 
Since the introduction of bisphosphonates there is evidence that treatment of 
osteoporosis leads to a reduction of osteoporotic fractures.2•5•9• 12• 16•20•2 1 In our fracture 
study group there were 1 8 .5% of the patients with one subsequent fracture, but also 
3.9% of the patients with two and 1 o/o with three episodes with subsequent fractures. 
These patients were not screened for osteoporosis and therefore not treated for this 
disease. If we had investigated and treated them, the incidence of subsequent fractures 
would have been reduced. 
In conclusion, a simple distal radial fracture will lead to a subsequent fracture in 
more than 25% of the cases. Every effort should be made to minimise this percentage, 
because subsequent fractures bring with them a significant physical and financial burden. 
Since osteoporosis might have an inB.uence on getting a low energy fracture and since 
treatment of osteoporosis can reduce the risk on a subsequent fracture by 50%, our 
suggestion is to investigate and treat these patients for osteoporosis if present. That is 
why in our institute we established a Fracture and Osteoporosis outpatient clinic in 
which every patient older than 50 years presenting with a low energy fracture is screened 
for osteoporosis and if necessary treated for this disease. 
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INTRODUCTION 
Osteoporosis is a systemic skeletal disease, characterized by low bone mass and a 
microarchitectural deterioration of bone tissue, leading to an increase in bone fragility 
and susceptibility to fracture. 1 The disorder ofi:en remains unnoticed up to the moment 
that a fracture occurs. Fractures of the hip, vertebrae and wrist are the most commonly 
occurring "osteoporotic" fractures in the Netherlands and account for more than half of 
the total number of these fractures, estimated at more than 80,000 per year.2•3 Fractures 
in bones affected by osteoporosis form a major health problem given the significant 
morbidity and mortality rates and the high socioeconomic costs.2.4.s Treatment costs are 
estimated to be more than EUR 300 million per year at present. 
Guidelines exist in our country for the prevention, diagnosis and treatment of 
osteoporosis. The Second Revised Guideline on Osteoporosis from the Dutch Institute 
for Healthcare Improvement, CBO, was published in 2002 and the revised NHG 
Standard 'Osteoporosis' from the Dutch College of General Practitioners (NHG) was 
recently published in 2005. 1 .6 The recommendation was made that additional 
investigation should take place for patients with clear risk factors for osteoporosis, and 
this was described in the guidelines as case-finding. Despite the existence of guidelines, 
including international ones, investigation for osteoporosis in older patients suffering 
from a fracture as a result of a low-energy injury does not take place. The percentage of 
patients sustaining an osteoporotic fracture that are investigated for the presence of, or 
receive treatment for, osteoporosis varies at present between 10  and 25%.7'9 Various 
large trials have proven that the prescription of suitable medicine can reduce the risk of 
a subsequent fracture by more than half. 10' 1 2 This confirms even more the necessity for 
actively checking for osteoporosis. 
A Fracture and Osteoporosis outpatient clinic (FO clinic) was set up at the University 
Medical Centre Groningen in 2003 in response to the above-mentioned CBO guideline 
with the aim to optimize the case-finding of osteoporosis in patients aged 50 years or 
more with a fracture. 
In order to determine whether, and to what extent, case-finding of osteoporosis was 
carried out before the establishment of this FO clinic, all patients aged 50 years and 
older, who had attended the Emergency department of the UMCG in 200 1 with a 
subcapital humeral, distal radial or intracapsular hip fracture as result of a low energy 
injury, were approached to take part in an investigation for the presence and treatment 
of osteoporosis. The aims of this study were: 
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• to make an  inventory of  the other risk factors for osteoporosis 
• to analyse the extent of the case-finding and treatment of osteoporosis in 2001 
• to make an inventory of the fracture history and to register subsequent fractures after 
2001 
• to determine the prevalence of osteoporosis in the fracture population in 2004 
investigated by means of measurement of the bone mineral density (BMD) 
The results were compared with the first results from the FO clinic, as published 
recently in the Dutch Journal for Medicine (Nederlands Tijdschrift voor Geneeskunde). 1 3  
PATIENTS AND METHODS 
Patients aged 50 years and older who were treated in the UMCG in 200 1 for a subcapital 
humeral, distal radial or intracapsular hip fracture (= the index fractures) as a result of a 
low energy injury were identified in the trauma database of the UMCG using the 
International Classification of Diseases (ICD9 codes 8 134*, 8 1 20* and 
8200*/82020/82080) . Data concerning the type of fracture and the treatment given 
were obtained from the medical file. 
The study was carried out in two parts - a questionnaire carried out by telephone 
and a BMD measurement by means of Dual Energy X-ray Absorptiometry (DEXA) . 
The questionnaire included questions about the nature and circumstances of the accident 
and presence of relevant risk factors for osteoporosis as mentioned in the CBO guideline 
(Table 2) , co-morbidity, fracture history, subsequent fractures since 200 1 ,  mobility, 
lifestyle and use of medicines. The questionnaire also asked whether the fracture suffered 
had resulted in an investigation of any possible underlying causes, who had taken the 
initiative for any such investigation and whether this had resulted in any further 
treatment. 
A total of 273 patients were identified. At the time of the study (October 2003 -
June 2004) 1 9 1  patients were able to be contacted by means of a written invitation to 
take part in the study (45 patients had died, 5 could not be traced, 5 lived outside the 
region and 27 did not react to the invitation). Of these 1 9 1  patients, 103 responded by 
saying that they did not wish to take part in the study for a variety of reasons: no interest 
(38), already being treated for osteoporosis ( 1 2) ,  in too poor a physical condition (35) 
or other reasons ( 1 8) .  Eventually, it was possible to carry out the analysis for 88 patients. 
The average age of the group of patients who declined to take part in the study was 
significantly higher than that of the population that was investigated (74 compared to 
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65 years). This selection may have resulted in an underestimation of the prevalence of 
osteoporosis being found, since apparently only the younger patients took part in the study. 
The BMD at the lumbar vertebrae, the hip and the distal radius was measured for 
all 88 patients by means of a DEXA scan (Hologic QDR Delphi-C 70 141 ) .  The BMD 
measured was expressed as a T-score, which gives the deviation in the peak bone mass as 
standard deviation (SD) from the peak bone mass of young adults. 14• 1 5  A T-score of -2.0 
SD or lower at one of the positions measured together with a fracture was regarded as 
manifest osteoporosis and, therefore, regarded as the treatment threshold. 1 3 
Statistical analysis was carried out using SPSS 1 0.0.7 for Windows. The protocol 
was submitted to the Medical Ethical Review Committee of the UMCG, who decided 
that the protocol did not fell within the extent of the law for research with patients. 
RESULTS 
The general data of the patients are set out in Table 1 and the results of the telephone 
questionnaires in Table 2. At the time of suffering the index fracture in 2001 all of the 
patients had at least one risk factor for osteoporosis, that is that the fracture occurred after 
their 50th year (Table 2) . There was a positive family anamnesis (mother with a hip 
fracture) in 12  cases ( 14%), 6 patients (7%) had a osteoporotic vertebral fracture, 16  
( 1 8%) had a low body weight (<67 kg) and in  13  cases ( 1 5%) serious immobility played 
a part. One patient ( 1  o/o) had long-term usage of more than 7.5 mg prednisolone per day. 
Table 1. Patients characteristics (n = 88); averages wit,i standard deviation (SD) 
Male : female 19 : 69 
Age at date of index fracture (y) 65 (range 50 - 82) 
Age at date of DEXA scan (y) 68 (range 53 - 85) 
Height (m) 1 .68 {SO 9.6; range 1 .48 - 1 .96) 
Weight (kg) 77 (SO 1 2; range 50 - 1 10) 
Body mass index 27.2 {SO 3.7; range 19. 1  - 39.7) 
Fracture site (number) 
Proximal humerus 22 
Distal radius so 
Hip 16  
Conservative : operative treatment 53 : 35 
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Table 2. Results of telephone questionnaire (n=BB) 
Risk factors 
Fracture after 50th year 
Positive family anamnesis 
Existing vertebral fracture 





Serious immobility 1 3  
Use of corticosteroids 1 (>7.5 mg prednisolone equivalent) 
Number of risk factors per patient (number) 




Use of medicine at time of index fracture 
Calcium 4 
Vitamin D 0 
Bisphosphonates 2 
Medication started as result of index fracture 
Calcium 6 
Vitamin D 3 
Bisphosphonates 1 
Additional treatment 
DEXA scan after fracture 
Consultation with internist 
Specialist who initiated further investigations 
1 2  
9 
Surgeon 4 
Internal medicine 3 
General practitioner 3 
Previous fractures (number of patients) 45 
Subsequent fractures (number of patients) 10  
Forty-five (5 1 o/o)  of  the 88 patients investigated reported that they had suffered a fracture 
prior to the index fracture in 2001 (Table 3) . Six patients were already being treated with 
calcium supplements (n=4) or bis phosphonates (n=2) before 200 1 .  
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Tobie .J. Fractures suffered before the index fracture in 2001 (57 fractures in 45 patients) 




Lower extremity (distal from hip) 
Other sites 





1 3  
6 
NB. 2. 10 patients had a fracture again after 2001 ; 7 of these suffered also a fracture before 2001 . 
1 refracture of the wrist, 1 refracture of the ankle, others were at new sites. 
A DEXA scan was carried out for 12 patients ( 14%) in response to the index fracture 
and in 7 cases reduced bone mineral density was found. These and three other patients 
were then referred to the department of internal medicine for further investigation and 
treatment. Six patients were prescribed calcium supplements, 3 patients vitamin D and 
one patient bisphosphonate. The initiative for further treatment had been taken equally 
by the surgeon, internist and general practitioner (4, 3 and 3 times respectively) . 
Ten of the patients ( 1 1 o/o) who had not received further treatment attended the 
Emergency department again after 200 1 with a subsequent fracture (wrist n=4, femur 
n=2, ankle n=2, humerus n=2). The BMD analysis in 2004 showed that eight of these 
were clearly suffering from manifest osteoporosis. 
Manifest osteoporosis was found in 69% of the patients after the DEXA scan in 
2004, 1 9% were categorized as having osteopenia while a normal bone density was 
found in 1 2% (Table 4). If the WHO limit for osteoporosis (T �-2.5 SD) is used then 
55% of the patients can be regarded as having severe osteoporosis. 




Normal bone density 
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1 7  
1 0  1 2% 
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DISCUSSION 
A fracture as a result of a low energy injury in an older patient has long been identified 
as a risk factor for osteoporosis. In spite of this, the retrospective study shows that 
investigations for osteoporosis were only carried out in 1 4% of the patients evaluated in 
this study in response to the index fracture suffered in 200 1 .  This is in accordance with 
the literature.7·9 
A FO clinic was set up in the UMCG for this category of patients in 2003. The 
multidisciplinary approach, with the trauma surgeon as the starting point and the FO 
nurse specialist as process manager, resulted in 75% of the patients at risk being 
investigated for the presence of osteoporosis and if necessary undergoing treatment. 13 
The expectation is that this percentage will increase further by optimization of the 
logistical process. 
Analysis of the BMO values measured in 2004 for these patients (index fracture in 
2001 )  showed that 69% had manifest osteoporosis (fracture andT-score of -2.0 SO or 
less) . This percentage agrees with the first results from the FO clinic of the UMCG 
(67%) and is comparable with the results from a large study carried out in Glasgow, 
Scotland.8•13 If a T-score of -2.5 SO or lower is used, 55% still has severe osteoporosis 
(FO clinic population 58%). In our opinion our results justifY an active approach 
towards case finding of osteoporosis. 
Questions can be raised as to whether this study with a relatively high percentage of non­
participants from the group with an index fracture in 2001 can be compared with the results 
from the FO clinic. However, the fact that the percentage of patients with manifest 
osteoporosis in both patient populations was the same may justifY this suggestion. 
Of the 1 9 1  patients who were contacted, 1 03 did not agree to participate. As they 
did return the answer card not all the data from these patients were lost to the study. The 
average age of those who did not participate was 9 years higher. This may imply that 
these older patients, once they are out of clinical follow-up, are not motivated to take 
part in a study for detecting osteoporosis; because of their age and co-morbidity, or 
incapability of undergoing further investigations for osteoporosis. Nevertheless this large 
group of patients earns a well-designed course of treatment immediately after they have 
suffered a fracture. From the questionnaire we learned that osteoporosis had been 
confirmed in 1 2  patients (9 .2%) from this group. The percentage of manifest osteoporosis 
in this group of patients can, however, be expected to be higher. 
In the population investigated 1 0  of the 88 patients ( 1 1 .4%) suffered a subsequent 
fracture within 3 years, of whom eight showed to have manifest osteoporosis. This 
8 1  
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percentage of refracture agrees with the percentage found by Van Heiden et al. in a 
recently published study. 16 1hey investigated a large number of patients (n=806) aged 50 
years and older who suffered a fracture in 2000 as a result of a low energy injury. One or 
more new fractures were found within a follow-up period of 2 to 4 years in 1 1 . 1 %  of the 
patients. As was remarked in the introduction, a number of large and well-executed 
trials have shown that treatment using bisphosphonates can result in a relative fracture 
risk reduction of more than 50% after just one year. This means that one could speculate 
that the subsequent fracture could have been avoided for almost half of the 10  patients 
referred to above. 10- 1 2  
Although a form of therapy was started at  the time as a result of the BMD 
measurements for 1 0  of the 88 patients, only one was prescribed bisphosphonate. It 
would appear, therefore, that even if the proper investigations are initiated, in many 
cases this is not followed by the most effective treatment according to the guidelines. 
This study was to obtain an impression of the extent of case-finding for osteoporosis 
as carried out before the foundation of the FO clinic. The conclusion from this study is 
that many fracture patients with underlying manifest osteoporosis were unnoticed. As 
treatment of osteoporosis can result in a relative fracture risk reduction of more than 
50% after just one year, it is of great importance to effectively detect osteoporosis. 
Comparison with the first results from the FO clinic of the UMCG clearly shows that 
the occurrence of a fracture in patients aged 50 years or older is one of the most important 
moments for initiating the effective detection of osteoporosis and is in the spirit of the 
recommended case-finding. This initiative can best be taken at the location where the 
patient attends for treatment of the fracture, the Emergency department in the 
hospital. 
ACKNOWLEDGEMENTS 
The telephone questionnaires and the logistical execution of the DEXA scans were 
carried out by Epidemiologie Rotterdam BV. 
Conflict of interest: none reported 
Financial assistance: none reported 
82 
Case-fi n d i ng oste o p o ro s i s  before the FO o utpat i e nt c l i n i c  
REFERENCES 
Osreoporose. Tweede herziene richdijn. Alphen aan den Rijn: Van Zuiden Communications; 2002. 
2 Laer CEDH de, Hour BA van, Pols HA. Osteoporosis in rhe Netherlands; a burden of illness srudy. 
Rorrerdam: Insrirure for Medical Technology Assessment; 1 996. 
3 Burger H, Dade PLA van, Grashuis K, Hofman A, Grobbee DE, Schurre HE, er al. Verrebral 
deformities and functional impairment in men and women. J Bone Miner Res 1 997; 12 : 1 52-7. 
4 Laer CEDH de, Hour BA van, Burger H, Wed AE, Hofman A, Pols HA. Incremental cosr of medical 
care afrer hip fracture and firsr verrebral fracture: The Rorrerdam Srudy. Osreoporos Int 1999; I 0:66-72. 
5 RIVM. Polder JJ, Takken J, Meerding WJ, Kommer GJ, Srokx LJ. Kosren van ziekren in Nederland; 
2002 (www.rivm.nl/kosrenvanziekren). 
6 Nederlands Huisarrsen Genoorschap. NHG-srandaard M69 "Osreoporose". 2005. 
7 Freedman KB, Kaplan FS, Bilker WB, Srrom BL, Lowe RA. Treatment of osteoporosis: are physicians 
missing an opporruniry? J Bone Joint Surg Am 2000;82-A: I 063-70. 
8 McLellan AR, Gallacher SJ, Fraser M, McQuillian C. The fracture liaison service: success of a program 
for rhe evaluation and management of patients wirh osreopororic fracrure. Osreoporos Int 
2003; 14: I 028-34. 
9 Panneman MJM, Lips P, Sen SS, Herings RMC. Underrrearment wirh anti-osteoporotic drugs afrer 
hospiralizarion for fracture. Osreoporos Int 2004; 1 5 : 1 20-4. 
I 0 Liberman UA, Weiss SR, Broll J, Minne HW, Quan H, Bell NH, er al. Effecr of oral alendronare on 
bone mineral densiry and rhe incidence of fracrures in postmenopausal osteoporosis. The Alendronare 
Phase III Osteoporosis Treatment Srudy Group. N Engl J Med 1 995;333: 1 437-43. 
I I  Ensrud KE, Black OM, Palermo L, Bauer DC, Barrerr-Connor E, Quandr SA, er al. Treatment wirh 
alendronare prevents fracrures in women ar highesr risk: resulrs from rhe Fracrure Intervention Trial. 
Arch Intern Med 1 997; 1 57:2617-24. 
12 McClung MR, Geusens P, Miller PO, Zippel H, Bensen WG, Raux C, er al. Effecr of risedronare on 
rhe risk of hip fracture in elderly women. Hip Intervention Program Srudy Group. N Eng! J Med 
200 I ;344:333-40. 
13 Hegeman JH, Willemsen G, Nieuwpoorr J van, Kreefrenberg HG, Veer E van der, Slaers JPJ, er al. 
Doelrreffende opsporing van osreoporose in de Fracruur- en Osteoporosepolikliniek in Groningen; 
analyse na de eerste I 00 parienten. Ned Tijdschr Geneeskd 2004; 1 48:2 1 80-5. 
14 World Healrh Organization. Assessment of fracture risk and irs application ro screening for 
postmenopausal osteoporosis. Report of a WHO Study Group. World Healrh Organ Tech Rep Ser 
1 994;843: 1 - 1 29. 
83 
1 5  Kanis JA. Assessment of fracture risk and irs applicarion ro screening for postmenopausal osteoporosis: 
synopsis of a WHO report. WHO Study Group. Osreoporos Inr 1 994;4:368-8 1 .  
1 6  Heiden S H  van, Geusens P, Cals J .  Incidenrie en preventie van fracruren na een minimaal trauma. Ned 
Tijdschr Trauma 2005; 13(2):32-36. 
84 
Chapter 7 
Effective case-finding of osteoporosis 
in a Fracture and Osteoporosis Clinic in Groningen: 
an analysis of the first 1 00 patients 
JH Hegeman1 ,  G Willemsen2, J van Nieuwpoortl, HG Kreeftenbergl, 
E van der Vee�, JPJ Slaets2, HJ ten Duis1 
1 Department of Surgery, University Medical Center Groningen, The Netherlands 
2 Department of Internal Medicine, University Medical Center Groningen, 
The Netherlands 
3 Department of Pathology and Laboratory Medicine, University Medical Center 
Groningen, The Netherlands 
Ned Tijdschr Geneeskd 2004; 148: 2 180-2 1 8 5  (published in Dutch) 
Akt Traumatol 2005; 35:  34-39 
C < )ter 7 
INTRODUCTION 
Hip, vertebral and wrist fractures are the most common osteoporotic fractures. The 
incidence of hip fractures increases with age in both men and women. 1 In 1 999 there 
were 1 5 .286 hospital admissions in the Netherlands for hip fractures in individuals aged 
55 or older, of whom 3637 were men and 1 1 .649 women.2 In addition, there are an 
estimated 1 5.970 vertebral fractures, 12. 1 14 wrist fractures and 40.22 1 other fractures 
each year, a total of more than 83.000 fractures. 1 • 3• 4 
A recent study in Glasgow among 1 998 patients aged 50 or older with a fracture 
resulting from a low-energy trauma - for example a fall from a standing position or from 
less than one metre - showed that 69% of women with a hip fracture have osteoporosis. 
The percentage of men was even higher: 92%. For wrist fractures, sub-capital fractures 
of the humerus and ankle fractures the percentages were 50%, 53% and 34% for women 
and 24%, 40% and 5% for men, respectively. 5 However, most general surgeons and 
orthopaedic surgeons do not investigate this group of patients for osteoporosis. 
In 2002 the CBO - the Dutch Institute for Health Care Improvement - brought 
out its Second Revised Consensus Guidelines for Osteoporosis.2 These evidence-based 
guidelines with respect to the diagnosis and treatment of osteoporosis point out that in 
elderly patients with fractures there is a higher prevalence of osteoporosis and that they 
should therefore be tested for osteoporosis. Some of the CBO's conclusions are: 
- There is clearly a chance that a patient aged 50 years or older with a fracture has 
osteoporosis. 
- Osteoporosis can be diagnosed by means of a non-invasive test (DEXA: dual energy 
X-ray absorptiometry) . 
- Osteoporosis is a condition which can be treated by giving calcium, vitamin 0 and 
bisphosphonates. 
- The treatment of osteoporosis leads to increased bone mass and a significant reduction 
(up to 50%) in the risk of fractures.6- 1 2  
At present patients aged 50 years and older with fractures resulting from low­
energy traumas are not routinely tested for osteoporosis. Considering that many of these 
patients do in fact have osteoporosis, this condition is being undertreated. 13 In response 
to the appearance of the revised CBO guidelines on osteoporosis mentioned above, the 
first Fracture and Osteoporosis Outpatient Clinic in the Netherlands was set up at 
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University Medical Center of  Groningen. Its objectives are: 
- to conduct further tests for osteoporosis in patients who have suffered fractures as a 
result of low-energy accidents and to treat them if necessary, and 
- to set up a multi-disciplinary diagnosis and treatment procedure, to trace secondary 
osteoporosis and to identify patients in this group with an increased risk of falling. 
PATIENTS AND METHODS 
At the end of]uly 2003 a Fracture and Osteoporosis Outpatient Clinic (FO Clinic) was 
opened at University Medical Center of Groningen by the Department of Surgery in 
collaboration with the Departments of Internal Medicine and Geriatric Medicine. 
Patients aged 50 years or older who came to the Emergency Department with fractures 
resulting from low-energy traumas were, after initial treatment of the traumas, offered 
further diagnosis and treatment at this special outpatient clinic. Patients were excluded 
if no informed consent could be obtained, in cases of dementia, and in cases of chronic 
delirium. 
FO Clinic 
The work at the FO Clinic is carried out by a specially trained FO nurse, under the 
supervision of the surgeon and the internist. There are two ways in which patients may 
be referred to the FO Clinic (Figure 1 ) .  During an initial consultation with the FO 
nurse, the patient answers a list of questions in order to determine risk factors for 
osteoporosis, any existing comorbidity and the likelyhood of a fall. Then the bone 
mineral density (BMD) is measured at the lumbar spine, the hip and the distal radius 
using DEXA (Hologic QDR 4500; Hologic, Bedford, MA, VS). The BMD is expressed 
in a T-score, 14• 1 5  i.e. a comparison with the mean BMD of healthy young adults. Patients 
with a T-score of more than 2 SD below the reference value at one of the sites measured 
are regarded as patients with manifest osteoporosis, i.e. with a low BMD fracture. 
The protocol also includes taking cross-section X-rays of the thoracic and lumbar spine 
to detect osteoporotic vertebral fractures. The criteria drawn up by Genant et al. are used 
to diagnose osteoporotic vertebral fractures. 1 6  
About five weeks after the initial consultation the patient returns to the FO Clinic 
to hear the results from the FO nurse and after consulting the internist treatment begins. 
The same T-score threshold for treatment is taken for both men and women, since a T­
score of :5 -2 SD means an absolute BMD of0.72 g/cm2 for a man and 0.70 glcm2 for 
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Patient aged 50 or older with fracture at Emergency Department 
Outpatient Hospital patient 
consultation at FO Clinic after I week consultation during hospital admission 
Follow-up consultation after 6 weeks for test results ( laboratory test, 
X-ray diagnosis and DEXA) and treatment 
Normal bone density l l._ __ o_st-eo_p_e_ni_a __ __. 
Follow-up I year Follow-up I year 
no DEXA check-up DEXA after 3 years 
I Osteoporosis I 




Follow-up I year Fallow-up I year 
DEXA after 3 years DEXA after 3 years 
Figure 1. Flowchart for patients aged 50 years and older seen with fractures at the 
Emergency Department; FO Clinic = Fracture and Osteoporosis Outpatient Clinic 
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a woman. This difference is so small that we decided not to attach any clinical 
consequences to it. If there are indications of secondary osteoporosis, the internist will 
carry our further examination. 
For primary osteoporosis general recommendations are given, such as sufficient 
exercise and sufficient calcium intake. If necessary, calcium and vitamin 0 supplements 
are given. In principle all patients are treated with a bisphosphonate, unless they have a 
serum creatinine level of > 200 flmol/1. The patients are monitored for one year, partly 
to determine their therapy compliance. This is done by keeping track of their medication 
history and measuring the markers of bone turnover (including serum osteocalcin levels) , 
because bisphosphonates cause a significant reduction in bone turnover. 17• 18 If necessary, 
the initial treatment is adjusted. 
All the data are stored in a protocolized digital file, the 'Fracture and Osteoporosis 
in Groningen' (FrOG) Protocol. This protocol was submitted for approval to the Medical 
Ethical Review Committee ofUniversity Medical Center ofGroningen. The committee 
decided that this protocol did not fell within the extent of the law for research with 
patients. 
RESULTS 
In the first five months the FO Clinic was in operation, 205 patients aged 50 years and 
older with fractures were seen at the Emergency Department of University Medical 
Center of Groningen. Of these patients, 1 56 met the criteria for inclusion in the 
program, 20 did not want to be tested for osteoporosis, 24 were not eligible for further 
analysis on account of dementia or confusion, and 5 turned out to have high-energy 
fractures. Of the 1 56 patients, 1 16 (74%) were seen at the FO Clinic. For various 
reasons, 17  ( 1 1 %) patients were not given an appointment, for example because the 
patient was being monitored in a hospital elsewhere. During the first 3 months 20 
patients were missed, and in the last 2 months 3 (a total of 1 5%). All patients who had 
been missed were later approached in writing. 
By 1 5  January 2004, 1 00 patients had completed the diagnostic procedure. The 
general patient data are shown in Table 1 .  There were 67 patients who met our criteria 
for manifest osteoporosis: they had a fracture and a T-score of :5 -2 SO; 20 patients had 
osteopenia and 1 3  had a normal bone density. 
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Table 1. Characteristics of 100 patients aged 50 years and older seen with a fracture at the 
Groningen Fracture and Osteoporosis Outpatient Clinic 
men :women; n:n 
age in years1 mean (upper and lower limits) 
height in m; mean (SD; upper and lower limits) 
weight in kg; mean (SD; upper and lower limits) 
BMI in kg/m2 ; mean (SD; upper and lower limits) 
calcium intake in mg/day; mean 
(SD; upper and lower limits) 
conservative treatment: surgery; n:n 
previous fal l  in recent past; n 










1 .71 (0.089; 1 .48-1 .95) 
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___ 74 {1 5.4; 50-140) 
25.2 (4.3; 1 7.4-41 .8) 




















• 3 patients had 2 fractures 
•• 1 patient had a pathological fracture of the femur 
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Table 2. Bone density distribution in 100 patients aged 50 years and older with fractures 
seen at the Groningen Fracture and Osteoporosis Outpatient Clinic, and in the sub-group 
of patients aged 50 to 60 years 
manifest osteoporosis 
osteopenia 
number of patients (%) 
whole population 
(n = 100) 
67 (67)_���-�-
20 (20) 
normal bone densi ·-==""'---= 
patients aged SG-60 
(n = 3 1 )  
1 5  (48) 
1 1  (35) 
5 1 6  
The percentage of women found to have manifest osteoporosis was higher than that of 
men, namely 70% (n = 52) as opposed to 58% (n = 1 5) .  Not only elderly patients had 
osteoporosis. Of the 3 1  patients between 50 and 60 years old there were 1 5  with manifest 
osteoporosis (48%) , 1 1  with osteopenia and 5 with a normal bone density (Table 2). 
Table 3 shows the figures in relation to the WHO criteria. Figure 2 shows the percentage 
of women with osteoporosis, osteopenia and normal bone density compared with figures 
obtained from a population screening program. 13 In this Figure men were not taken into 
consideration because of the relatively small number in our sample (n = 26) . 
Table .3. Osteoporosis, osteopenia and normal bone density in a group of 100 patients 
aged 50 years and older with fractures seen at the Groningen Fracture and Osteoporosis 
Outpatient Clinic, shown in relation to the skeletal site measured 
Diagnosis Lowest T-score measured at 
lumbar spine or hip or radius lumbar spine or hip 
s; -2* s -2.5 s -2 s; -2.5** 
Osteoporosis 6'1 58 43 33 
Osteopenia 20 29 34 44 
Normal bone density 1 3  1 3  23 23 
• This is the T-sore regarded as indicating manifest osteoporosis. 
•• According to WHO criteria, a fracture plus a lumbar spinal or hip T-score of 
s -2.5 SO below the average bone mineral density of healthy young adults indicates serious osteoporosis. 
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Figure 2. Bone density distribution per age bracket for 74 women seen at the Groningen 
Fracture and Osteoporosis Outpatient Clinic (left) and for women tested in a population 
screening programme in Rotterdam (right);13 osteoporosis (black); osteopenia (gray); 
normal bone density (white). 
Twenty-one patients were found to have osteoporotic vertebral fractures, although this 
was not the reason they went to the Emergency Department. 
Eleven patients were referred to the Internal Medicine Outpatient Clinic for 
further examination; for 7 men (aged 50-60) the examination was still in progress when 
this study was terminated. Of the remaining 4 patients, one had multiple myeloma and 
one had not yet fully examined paraproteinaemia; two patients were found to have no 
abnormalities. In the patient population examined, there was one patient who had been 
on long-term corticosteroid medication. 
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Low 25-0H-viramin D levels were found in 69% ( n  = 46) of the patients with 
manifest osteoporosis (< 50 nmol/l) and 43% (n = 29) had a deficiency (< 30 nmol/l) . 
In principle, all 67 patients with manifest osteoporosis were prescribed a bisphosphonate 
and vitamin 03• Sixty-four percent of the patients (n = 43) were advised to take calcium 
supplements (500 mg/d). The remaining patients had a sufficient calcium intake. 
DISCUSSION 
The FO Clinic proved to be an effective means of finding cases of osteoporosis in the 
high-risk group of patients aged 50 years and older with fractures resulting from low­
energy traumas. In the first 5 months 74% of this group of patients who came to the 
Emergency Department of University Medical Center of Groningen were seen at the 
FO Clinic, significantly more than the 5-24% quoted by other authors . 1 9• 20 
According to WHO criteria, osteoporosis can be said to be present when the BMD, 
expressed in a T-score, is :5 -2.5 SO without a fracture having occurred. We regarded 
patients with a fracture and a T-score of :5 -2 SO as patients with manifest osteoporosis; 
67% of the patients examined met these criteria. In itself a T-score of :5 -2 SO indicates 
an increased chance of a fracture.21 In our opinion, if it is combined with a fracture, the 
risk of another fracture is so high that treatment is advisable. These treatment criteria are 
also recommended in Glasgow.5 1hey clearly do not go as far as the guidelines of fellow 
medical professionals in Australia, who recommend treatment of women with fractures 
if their T-score is :5 1 SD.22 
The BMD measurements were taken at the sites of the lumbar spine, the hip and 
the distal radius. Since osteoporosis is seen as a systemic disease, if there was an abnormal 
T-score at one or more of these sites, the diagnosis was manifest osteoporosis. The BMD 
measurement at the distal radius turned our to be a good predictor of a forearm fracture 
in the future. A meta-analysis showed that the relative risk of a forearm fracture in the 
case of a drop of 1 SO in the age-corrected bone density measurement at the distal 
radius was 1 .7 (95%-CI: 1 .4-2.0).23 
The results of the thoracic and lumbar spine X-rays confirmed that only a restricted 
group of elderly people with vertebral fractures have clinical symptoms. 24 In 2 1  patients 
presenting with a fracture, we found an osteoporotic vertebral fracture of an earlier dare. 
This is an interesting finding, especially since in patients with pain caused by an 
osteoporotic vertebral fracture, a new vertebral fracture correlates with increased back 
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pain and functional disability.25 A vertebral deformity shown in an X-ray is also a good 
predictor of the chance of a hip fracture, especially in women; the relative risk is then 
4.5 (95%-CI: 2. 1 -9.4). If there are 2 or more vertebral abnormalities, the relative risk is 
as high as 7.2 (95%-CI: 3.0- 1 7.3) .26 
Of our entire patient population, 67% had manifest osteoporosis, while only 1 3  
patients had a normal bone density. It was striking that in the age category o f  50-60 
years 48% ( 1 5/3 1 )  had a T-score of$ -2.0 SD and 45% ( 14/3 1 )  had a T-score of$ -2.5 
SO. This percentage is considerably higher than the 5% prevalence of osteoporosis in 
men and the 1 6% in women in the age category of 55-59 years described in the 
Rotterdam study. 13 On the basis of our findings, it seems advisable to devote more 
attention to the relatively younger patients among older people with manifest 
osteoporosis. 
If manifest osteoporosis was found, vitamin D levels were determined. The 
measurements were all taken during the winter. The percentages we found - 43% 
deficiency and 69% hypovitaminosis - are similar to the prevalence reported in a falls 
clinic in the United Kingdom�7 and in Australian patients with hip fractures.28 A low 
25-0H-vitamin 0 level leads to high bone turnover, which is accompanied by a lower 
bone mass and may contribute to the pathogenesis of hip fractures and other fractures. 
Eleven of our patients were referred by the FO Clinic to the Internal Medicine 
Outpatient Clinic. In two patients abnormalities were found which required further 
treatment; when this study was terminated, the results of7 patients were not yet known. 
The FO Clinic clearly assisted in the early detection of patients with secondary 
osteoporosis. 
CONCLUSION 
The case-finding procedure of the multi-disciplinary FO Clinic proved to be an excellent 
method of identifying and treating a category of patients with an increased risk of 
osteoporosis in an effective and useful way. We expect that in the future this will mean 
that a substantial reduction in fractures can be achieved. 
Conflicts of interest: none reported. 
Financial support: the development of the FrOG software for the FO Clinic was made 
possible by MSD Nederland BV. The initial establishment of the FO Outpatient Clinic 
was financed by the Innovations Fund of University Medical Center Groningen. 
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INTRODUCTION 
When the first study of this thesis started in 1 998 the aim was to find a solution for the 
treatment of unstable intra-articular distal radial fracture in the elderly patient, the most 
difficult type of fracture in this specific population. The treatment results in relation to 
recently developed surgical implants especially designed for this purpose are discussed in 
the following pages. During the investigation the question arose as to why these patients 
suffered this kind of unstable fracture, and osteoporosis was suspected as having a major 
influence. All patients with a distal radial fracture, also those who were recruited for the 
prospective randomised clinical trial, were therefore, investigated for osteoporosis at the 
lumbar spine and hip level. Surprisingly, a high percentage of osteoporosis (5 1 %) was 
found. The need was felt to find out if patients with distal radial fractures had more 
subsequent fractures in comparison with a control group. 
At that time, patients with a distal radial fracture caused by a low energy injury were 
not screened for osteoporosis in the our hospital clinic. A literature search was therefore, 
carried out to see if this was common practice. It was no surprise to find out that almost 
nobody screened these patients for the disease of osteoporosis. Everybody, trauma 
surgeons and orthopaedic surgeons, but also general practitioners, missed the opportunity 
for treating osteoporosis and reducing the fracture risk significantly. The results of the 
investigation showed that a concept needed to be developed to investigate and treat 
osteoporosis in those elderly patients who sustained a fragility fracture. This development 
was encouraged by ideas put forward and developed by McLellan et a!. in Glasgow. They 
started a Fracture Liaison Service Protocol in several hospitals in Glasgow with the 
objective of diagnosing and treating osteoporosis in elderly patients with fractures caused 
by a low energy trauma. 1 The authors were encouraged to investigate if there was a need 
for such a protocol in the Netherlands because it was not known at that time whether 
general practitioners screened elderly fracture patients for osteoporosis. The result of this 
investigation revealed that screening for osteoporosis was only performed incidentally. 
This led to the development of a Dutch Fracture Liaison Service protocol by the 
department of Traumatology of University Medical Center Groningen and the first 
Fracture and Osteoporosis outpatient clinic in the Netherlands was opened in 
collaboration with the departments of lnternal Medicine and Geriatrics in July 2003. 
The general discussion focuses first on the latest technical improvements for the 
treatment of the unstable distal radial fractures in elderly patients. The protocol of the 
Fracture and Osteoporosis outpatient clinic is discussed and further possibilities of the 
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database are described. The chapter i s  concluded with discussion of  possible future 
research opportunities. 
CONVENTIONAL AND NEW TREATMENT OP TIONS FOR 
UNSTABLE DISTAL RADIAL FRACTURES IN THE ELDERLY 
Unstable distal radial fractures in the elderly treated with closed reduction followed by 
external fixation may result in an acceptable functional outcome in the majority of the 
cases. Nevertheless, the stabilising capacity of the external fixator must not be 
overestimated as the results of this study have shown that significant secondary 
displacement of the fracture can occur. Fortunately, only significant loss of alignment in 
more than one plane led to a poor functional end result (n=2, Chapter 2) . 
It was found that external fixation leads to favourable radiological end results in 
comparison to closed reduction and plaster immobilization. However, the functional 
end results after one year were not better than in cases where plaster immobilization had 
been used. In addition, external fixation of unstable fractures may lead to serious 
complications, such as reflex sympathetic dystrophy. Therefore, in our opinion the 
external fixator is not the best solution for treating unstable intra-articular distal radial 
fracture in the elderly patient. 
New surgical treatment modalities have been developed since the publication of the 
articles mentioned in this thesis that deal with external fixation in elderly patients with 
an unstable intra-articular fracture. The central theme in the treatment of this type of 
comminuted fracture remains the existence or non-existence of a relationship between 
radiological and functional outcomes. 2•7 
lmmobilisation in a plaster cast and/or the use of external fixation during five to six 
weeks leads to a significant stiffness of the wrist after this period. The philosophy lying 
behind fracture management of the unstable (intra-articular) distal radial fractures in 
the elderly as used by the authors is not only to strive for the best anatomical result, but 
also to encourage early functional recovery of the wrist by active mobilisation of the 
stabilised fracture. 
This approach is supported by observations following the introduction of the 
dynamic external fixator (Figure 1 ) ,  which allows the patient to exercise the wrist already 
three weeks after placement. Early functional recovery was significantly better than in 
patients where the distal radial fractures were treated conservatively.2 
1 0 1  
Figure 1. Dynamic external fixation with Fragment Fixation System (FFS) and Kirschner wires 
What are the prerequisites for allowing patients to start early movement of their wrist? 
In order to answer this question it is necessary to identify the mechanisms that are 
responsible for secondary displacement of the fracture and instability of the wrist. 
Fracture instability due to loss of trabecular bone may be one explanation. This problem 
can be solved by the use of autologous bone grafts in the initial procedure,8 although this 
is not common in current medical practice. Another possibility is to use bone substitutes 
such as a hydroxy-apatite composite (Norian SRS). 9• 1 1  The advantage of this material is 
that donor site complications are avoided. 
Kopylov et al. published the results of using Norian SRS in a randomised trial for 
the treatment of redislocated distal radial fractures. The treatment options were Norian 
SRS, followed by two weeks of plaster immobilization, versus external fixation for 5 
weeks.9 The primary endpoint was grip strength after 7 weeks. The grip strength of 
patients in the Norian SRS group was 50% ( 1  08 N) after 7 weeks in comparison with 
the non-injured site versus 33% (65 N) in the external fixation group (p=0.002) . The 
grip strengths in both groups were similar after 3 months. Wrist function after 7 weeks 
was also better in the Norian SRS group, especially the extension and supination. The 
authors concluded that there was an earlier recovery of wrist function and grip strength 
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i n  the Norian SRS group. This is a great advantage because i f  the function of  the arm 
recovers at an early stage elderly patients can rapidly resume their daily activities. These 
differences disappeared over the long term. Cassidy et al. also concluded that fixation 
with Norian SRS, followed by two weeks of plaster immobilization, may allow accelerated 
rehabilitation. A limited open approach and additional Kirschner wire fixation is 
recommended for an optimal result (Figure 2) _ I I  The experience of the authors is that 
Norian SRS can be a good alternative in AO-A3, Cl  and C2 types of fractures (n=5).  In 
the more complex C3-type fracture, with extensive intra-articular damage, there is an 
increased risk of leakage intra-articular. For this type of fracture another form of 
treatment is indicated. 
Figure 2. Norian SRS cement and FFS wires 
Plate osteosynthesis may result in excellent stability especially if it is used as a buttress 
plate. However, the conventional screws have limited hold in thin cortical and osteoporotic 
bone. Therefore, they may not be very suitable for fractures with a large comminuted 
metaphyseal zone with intra-articular extension, especially in the elderly. The recent 
development of angle stable implants such as the locking compression plate® (LCP) may 
help to overcome some of the problems related to this type of fracture (Figure 3). 
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Figure l. LCP fixed angle plate osteosynthesis 
The experience with these implants in the treatment of unstable intra-articular distal 
radial fractures in osteoporotic bone is limited but promising. Thielke et a!. reported 
positive overall results. 1 2 One of the advantages of the angle stable plate osteosynthesis is 
that a volar approach can be used for dorsally dislocated fractures. 1 3-16 The dorsal 
approach may result in injuries and irritation of extensor tendons. The volar approach 
has better soft tissue coverage and is associated with a low complication rate. Krimmer 
et a!. reported good results with the use of fixed angle devices by a palmar approach, 
even in AO-C-types of fracture. 16 
The latest development in treating the comminuted distal radial fracture is the 2.4 
mm angle fixed plate osteosynthesis (Figures 4 and 5). These small implants can be used 
volarly and dorsally in the distal radius. No comparative data have been reported as yet, 
but initial experience of the authors with this implant is promising. Schupp et a!. 
included 37 patients older than 65 years in a prospective study (AO classification: 9 type 
A, 1 type B and 27 type C fractures) and found that 85% of the patients had a good or 
very good result when using the radiological and functional Lidstrom score. 17 
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Figure 4. 2.4 mm distal radial fixed angle plate osteosynthesis; volar approach 
Figure 5. 2.4 mm distal radial fixed angle plate osteosynthesis; dorsal approach 
However, it should not be forgotten that the new implants available for the unstable 
intra-articular distal radial fracture in elderly patients are expensive. The fact that few 
elderly patients complain about pain, impaired function or wrist deformity after plaster 
immobilization should also be taken into consideration. One of the reasons that these 
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patients were satisfied might be their reduced level of activities. Young et al. studied the 
outcome following non-operative treatment in low-demand patients older than 60 years. 
They showed that the radiological outcome did not correlate with the functional outcome 
and concluded that functional outcome was satisfactory in most cases regardless of the 
radiological result. 18 Therefore, the pre-injury level of activities in elderly patients with 
an unstable intra-articular distal radial fracture should play an important role in the 
process of decision-making about selecting a specific kind of therapy. 
FRACTURES AND OSTEOPOROSIS 
There is a high incidence of osteoporosis in elderly women with distal radial fractures. 
Osteoporosis at the lumbar spine or hip was found in 5 1 %  of the patients (Chapter 4) 
and a low BMD was found in 85% of the elderly women. Low BMD of the lumbar 
spine or hip is a strong predictor for future vertebral deformities and hip fractures. 1 9•20 
Treatment of osteoporosis in these patients leads to a significant reduction in subsequent 
fractures. 2 1"27 
A simple distal radial fracture in the elderly leads to a subsequent fracture in more 
than 25% of the cases. This implies that a fracture leads to another fracture for a 
substantial percentage of the patients. This is supported by evidence in the literature.28-30 
Klotzbuecher et al. showed in a meta-analysis that women with pre-existing vertebral 
fractures had a 4 times greater risk of suffering a subsequent vertebral fracture than those 
without prior fractures. They also found an approximately twice as high relative risk for 
other combinations of prior and future fracture sites (hip, spine, wrist, or any site) .28 In 
a more recent study, Johnell et al. studied the fracture risk pattern of 1 9 1 8  patients with 
a fracture at the spine, shoulder or hip for 5 years.29 After 5 years there were 407 
subsequent fractures, with 230 ( 12%) already having occurred within the first two years. 
This is similar to the 1 1 % found by Van Heiden et al. 30 and the data described in 
Chapter 6. John ell also found that the risk of a subsequent fracture after an osteoporotic 
fracture is highest immediately after the event. This observation is supported by Lauritzen 
et al. who stated that the relative risk of a hip fracture was highest within the first years 
following a fracture of the radius or the humerusY This provides a rationale for very 
early medical intervention immediately after fractures to avoid subsequent fractures. 
Based on the findings described above it is the opinion of the authors that such patients 
should be screened for osteoporosis. 
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THE FRACTURE AND OSTEOPOROSIS OUTPATIENT CLINIC 
Elderly patients with low energy fractures were not screened on a routine basis for 
osteoporosis when these investigations were started. We found in our population that 
only 14% of the patient population who sustained a low energy fracture in 2001 were 
investigated for osteoporosis. This is similar to the 5-24% found in literature.32•33 Other 
interesting findings were that 45 of the 88 patients mentioned had sustained a fracture 
before 2001 and that, unfortunately, 1 1% had already suffered a subsequent fracture in 
the period 2001 -2004. It is probable that 50% of these fractures could have been avoided 
if the proper investigations had been initiated. 
The Fracture and Osteoporosis outpatient clinic (FO Clinic) was developed because 
this group of patients were not routinely screened for osteoporosis. The FO Clinic was 
opened in July 2003 and the first 1 00 patients had completed the diagnostic procedure 
by mid-January 2004. Manifest osteoporosis was diagnosed (= a low-energy fracture and 
a T-score of S -2 SO) in 67 patients. It was also found that 48% of the 'young' patients 
(50-60 years) had manifest osteoporosis. Forty-three percent of patients with manifest 
osteoporosis were found to have low 25-0H-vitamin D levels (< 30 nmol/1) and 
previously undetected osteoporotic vertebral fractures were found in 2 1  patients. 
In the first year (July 2003- July 2004) after the foundation of the FO Clinic, 28 of 
the 238 patients ( 12%), 20 men and 8 women, were referred to the Internal Medicine 
outpatient clinic. This group of patients consisted partly of women with symptoms of a 
possible underlying disorder, such as loss of weight or anaemia, and further all men aged 
between 50-60 years were referred. Different types of disorders were found in the patients 
referred to the internist. A low or suboptimal vitamin D level (<50 nmol/1) was found 
in more than half of these patients. This agreed with the percentage found in the whole 
FO Clinic population. No evidence was found for malabsorption so that it might be 
beneficial to provide vitamin D substitution for these patients. Furthermore, in 6 
patients the BMD was below the level of -4 SO. 
One patient was diagnosed with mastocytosis and two others were analysed for this 
condition. Six patients were found to have monoclonal immunoglobulin, without 
having clinical signs ( 1  patient with multiple myeloma, 1 smouldering myeloma and 4 
MGUS [ = monoclonal gammopathies of uncertain significance]) .  This indicates that it 
might be advisable to screen patients with osteoporosis, especially those aged between 
50 and 60, for paraproteinaemia using Immunofix in order to make it possible to treat 
them at an early stage. One patient was diagnosed with hypogonadism. Two patients 
were taking inhalation steroids for asthma (Table 1) .  
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Table 1. Disorders found in 28 of the 238 patients of 50 years and older who were referred 
to the department of Internal Medicine (all men 50-60 years included) 
Inhalation steroids 
Suboptimal Vit.D level • 
T-score < -4,0 SD 
Monoclonal immunoglobulin b 
Mastocytosis c 
Hypogonadism 
• 25(0H)vit03 < so nmol/1 
Men (20) 




� 1 multiple myeloma, 1 smouldering myeloma, 4 M-GUS 






It appears that the FO Clinic is useful for the early detection of patients with secondary 
osteoporosis.34 However, the question must be asked whether it is worthwhile screening 
such a large population for all forms of secondary osteoporosis or whether the focus 
should be on subgroups, such as the 'young' male patient with manifest osteoporosis. 
The overall conclusion is that the special FO Clinic has proved to be effective and 
useful in identifying and treating a population with an increased risk for osteoporosis. 
This will lead to a substantial reduction in the number of subsequent osteoporotic 
fractures in the future. 
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FUTURE RESEARCH / CONCLUDING REMARKS 
There are now many treatment options available for unstable intra-articular distal radial 
fractures in elderly patients. Further research is necessary to determine which implant is 
appropriate for which type of fracture and, what is also important, for which type of 
patient. As is well known, all research depends on the thorough acquisition of data. The 
gathering of functional results according to a protocol is quite difficult in daily practice. 
However, the FrOG (Fracture and Osteoporosis in Groningen) database which was 
developed for the FO Clinic provides new opportunities. Not only data concerning 
osteoporosis related items can be collected in this database, also protocols for data 
acquisition concerning functional outcomes can be incorporated in this database. One 
of the possible ways of collecting this functional outcome data is to develop a research 
laboratory for analysis of range of motion in fracture patients (ROM lab) run by 
physiotherapists. The movements of the injured and uninjured limb could be registered 
by physiotherapists and stored in the database at specific intervals after sustaining a 
fracture. This would allow us to analyse functional recovery after a fracture in elderly 
patients. This would be a major step forward in the standardized collection of functional 
outcome data and could lead to a more systematic approach in resolving treatment 
dilemmas, for instance the treatment of the unstable intra-articular distal radial fracture 
in elderly patients. 
The first FO Clinic in the Netherlands was opened by the Departments of 
Traumatology, Internal Medicine and Geriatrics ofUniversity Medical Center Groningen 
in July 2003. Since our FO Clinic was established, 37 hospitals in the Netherlands have 
opened similar clinics and 7 400 patients have been investigated in these clinics for 
osteoporosis Qanuary 2006). It is estimated that there will be 50 FO Clinics by the end 
of 2006. Many of these outpatient clinics are now run by a specialised FO nurse. 
The FrOG database that was initially developed to standardize the work of the FO 
nurse in University Medical Center Groningen has proved to be a useful tool for many 
FO Clinics. It has already been adopted by 1 9  centres Oanuary 2006) and 4000 patients 
are registered in this database at the present time. The fact that the database has been 
adopted by so many centres already provides new opportunities. One of these is that it 
makes it possible to initiate multicentre studies with thousands of patients. Future issues 
to be solved with the help of this extensive database could for instance include: 
- is there a relationship between the instability of the fracture and the degree of 
osteoporosis? 
1 09 
(. h aJJ .e•- 8 
- can subgroups of patients be identified with a high risk of subsequent fractures? 
- is it possible to identify the 'frail' elderly, who have a high risk of recurrent fall and 
fracture? 
One of the issues that has been underexposed until recently but is now starting to 
be paid attention, is fall prevention in the elderly. The reason for this is that, although 
osteoporosis partially explains the high incidence of fractures in elderly patients, another 
contributing factor might be that these patients are more prone to recurrent falls that 
result in fractures. This is suggested by the observation made by Tromp that in a 'single 
fall' group 3.9% of the patients suffered a fracture while in the 'recurrent fall' group this 
was 6. 1 %. 35 Clear guidelines are now available for assessing the fall risk for specific 
subgroups of patients since the publication of the CBO - the Dutch Institute for Health 
Care Improvement - Consensus Guidelines for Prevention of Fall Incidents in the 
Elderly in 2004.36 These evidence-based guidelines consist of 42 recommendations that 
are applicable to outpatient care as well as to patients in institutions such as hospitals 
and nursing homes with the objective of preventing secondary and tertiary fall incidents 
in elderly people (> 60 years) . Hopefully, this will lead to a further decrease in fractures 
in elderly patients. The Department of Geriatrics of University Medical Center 
Groningen is developing a Fall Prevention outpatient clinic for elderly patients at the 
present time and patients attending the FO Clinic who are eligible are referred to this 
new specialized outpatient clinic. 
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Chapter 9 
Summary and conclusions 
Ch apter 9 
Chapter 1: Introduction. The treatment of the unstable distal radial fracture in the 
elderly patient is a challenge, because of problems inherent to age, bone quality and 
fracture type. There is no consensus about the most effective treatment, either conservative 
or surgical, of the unstable distal radial fracture in the elderly at the present time. The 
central theme in the judgement of the effectiveness of a chosen treatment for this type 
of comminuted fractures is the existence or non-existence of a relationship between 
radiological and functional outcome. There might be a benefit from early surgical 
stabilisation by primary external fixation because this prevents secondary dislocation. 
This leads in an early stage, via ligamentotaxis, to a stable distal radiocarpal joint, and a 
stable radiocarpal joint in an early stage can result in the desired good functional end 
result. One of the aims of this thesis was, therefore, to determine whether external 
fixation leads to better anatomical and functional results in unstable distal radial fractures 
in the elderly patient, especially when compared to plaster immobilization. 
Elderly patients are the subject of this thesis because the unstable distal radial fracture 
in these patients is difficult to treat. Little research has been performed on this subject 
and not much is known about the relationship with osteoporosis in this specific 
population. The question of what to do in terms of medication if osteoporosis is detected 
in these patients also had to be investigated in order to solve the problem of the systemic 
disease osteoporosis in those with an 'osteoporotic' fracture. 
It is clear that one of the contributing factors in elderly patients sustaining a distal 
radial fracture is osteoporosis. There is also a high incidence of subsequent fractures in 
patients with fragility (osteoporotic) fractures. Several authors have elaborated on the 
positive relationship between a fracture of the distal radius and a subsequent hip fracture 
in the elderly patient. Another objective of this thesis was, therefore, to determine what 
the relationship is between a low energy distal radial fracture and the bone mineral 
density (BMD) of the lumbar spine and hip in our trauma population. As has been 
mentioned above, fractures in elderly patients frequently lead to subsequent fractures. 
For this reason, another aim was to evaluate the risk of subsequent fractures in elderly 
patients who had sustained a distal radial fracture in the period 1 980- 1 990. 
Patients with a low energy fracture have a high risk of osteoporosis. Although it is 
easy to identify these patients in the hospital and guidelines already existed concerning 
osteoporosis, only a few of the patients at risk for osteoporosis were investigated and 
treated for this disease at that time. The CBO - the Dutch Institute for Health Care 
Improvement - published the Second Revised Consensus Guidelines for Osteoporosis 
in 2002. These evidence-based guidelines with respect to the diagnosis and treatment of 
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osteoporosis support the case-finding strategy in  which patients are identified by certain 
risk factors. Patients with certain risk factors are more likely to have osteoporosis and, 
therefore, have a higher fracture risk. The guidelines point out that in elderly patients 
with fractures there is a higher prevalence of osteoporosis and, therefore, these patients 
should be tested for osteoporosis. The final objectives of this thesis were to evaluate 
whether there is a need for case-finding for osteoporosis in this specific fracture population 
and to investigate whether the Fracture and Osteoporosis Outpatient Clinic, as initiated 
in the University Medical Center Groningen, is an effective method of identifying and 
treating a category of patients with an increased risk of osteoporosis. 
The purpose of the study described in Chapter 2 was to evaluate the ability of the 
external fixator to maintain carpal alignment after reduction of a fracture in women 
older than 55  years and to assess whether secondary displacement influenced functional 
end results. 
Unstable intra-articular distal radial fractures in women older than 55  years were 
treated by closed reduction and external fixation to achieve the best functional outcome. 
Sixteen women had radiographic and functional assessment. Despite initial good 
alignment, secondary displacement occurred in 1 1  patients, probably due to the degree 
of comminution of the fracture and possibly also influenced by osteoporosis. Malunion 
of the distal radius was seen in two patients and intra-articular incongruity with an 
intra-articular step exceeding 1 mm was observed in two other patients. 
The functional outcome was excellent or good in ten and fair in two patients. Four 
patients had a poor functional outcome. Two of these patients had a significant loss of 
reduction, one resulting in a malunion. The other two had an intra-articular incongruity 
of more than 1 mm. Three of the four patients with a poor functional outcome had 
clinical signs of reflex sympathetic dystrophy. 
The conclusion may be drawn that closed reduction and external fixation of 'bad 
case' severely comminuted unstable distal radial fractures in the elderly may result in an 
acceptable functional outcome in the majority of the cases, although significant secondary 
displacement occurred in eleven of the sixteen patients. 
Chapter 3 describes a randomised, prospective study carried out on 32 elderly patients 
with an unstable intra-articular distal radial fracture (AO-C2 or C3) in order to compare 
primary external fixation with plaster immobilization. 
The radiological outcome in the external fixator group was significantly better than 
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in the plaster immobilization group. In particular, the radiocarpal angle and radial 
inclination were regained and maintained in the external fixator group. However, the 
functional results at six weeks, three months, and one year showed no statistically 
significant differences between the two groups. Only the mean volar flexion at one year 
was better in the external fixator group. There were three major complications, one 
persisting reflex sympathetic dystrophy and two Dupuytren contractures, all in the 
external fixator group. 
Although external fixation of unstable intra-articular distal radial fractures in elderly 
patients leads to favourable radiological end results, external fixation may lead to 
significant complications and the functional end results are not superior to those treated 
with plaster immobilization. 
The conclusion may be drawn that plaster immobilization and external fixation are 
of equal merit as treatment modalities in elderly patients with an unstable intra-articular 
distal radial fracture. 
The aim of the study presented in Chapter 4 was to evaluate the relationship between 
distal radial fracture and the BMD of the lumbar spine and hip, and to investigate 
whether screening for osteoporosis at these specific sites in elderly women with a distal 
radial fracture is advisable. 
The incidence of distal radial fractures in elderly women is high and is associated 
with osteoporosis and hip fracture. Osteoporosis can be detected by measuring the bone 
mineral density (BMD) of the lumbar spine or hip with dual energy X-ray absorptiometry. 
Low BMD of the lumbar spine or hip is a strong predictor for future vertebral deformities 
and hip fractures. Elderly women with a distal radial fracture are not investigated for 
osteoporosis on a routine basis at the present time. 
The BMD of the lumbar spine and hip was assessed in 94 women (mean age, 69 
years) with a distal radial fracture. A low BMD was found in 85% of the patients, and 
osteoporosis was diagnosed in 5 1 %. The mean BMD decreased by 0.04 SO per year and 
there was a significant relationship between post-menopausal status and decreased BMD 
of the hip. The BMD in patients treated with bisphosphonate medication increased 
significantly in one year. As more than half of the elderly women with a distal radial 
fracture have osteoporotic BMD values for the lumbar spine or hip, it is the opinion of 
the authors that such patients should be screened for osteoporosis. 
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Elderly patients with fragility fractures have an increased risk of suffering subsequent 
fractures. They are associated with a high incidence of osteoporosis. The study presented 
in Chapter 5 focused on the incidence of subsequent fractures in elderly patients who 
had sustained a distal radial fracture (Fracture Group) in the period 1 980-1 990 in 
comparison with a non-fracture trauma group (Control Group). 
In the Fracture Group (n = 1 1 16), 206 patients had a second 'fracture' accident, 43 
a third, 1 1  a fourth and 1 a fifth accident leading to an overall number of subsequent 
fractures of294 (26%). In the Control Group (n = 8 1 4) ,  the overall number of subsequent 
fractures was 1 34 ( 1 6%). In this group 97 patients had a second accident, 1 5  a third, 4 
a fourth and 1 a fifth accident. The second, third and fourth subsequent fractures 
occurred earlier in the Fracture Group in comparison with the Control Group. 
We concluded that a simple distal radial fracture in the elderly can be a presage of a 
subsequent fracture in more than 25% of the cases. Every effort should be made to 
minimise subsequent fractures because they bring with them a significant physical and 
financial burden. This is why a Fracture and Osteoporosis outpatient clinic in which low 
energy fracture patients are investigated for osteoporosis and treated if necessary was 
established at University Medical Center Groningen. 
The study described in Chapter 6 was performed to determine whether, and to what 
extent, case-finding of osteoporosis was carried out before the establishment of the 
Fracture and Osteoporosis Outpatient Clinic (FO Clinic) . 
An FO Clinic was set up at University Medical Center Groningen in response to the 
publication in 2002 of the Second Revised Guideline on Osteoporosis from the Dutch 
Institute for Healthcare Improvement (CBO) with the aim of optimizing the case­
finding of osteoporosis in older patients with a low energy fracture. This study was 
carried out to determine retrospectively the extent of such case-finding before the FO 
Clinic became operational. 
All patients aged 50 years and older who were treated in University Medical Center 
Groningen in 200 1 for a fracture of the shoulder, wrist or hip as a result of a low energy 
injury were asked to participate. The aims of the study were to collect information about 
the fracture history, to determine which investigation for, and treatment of, osteoporosis 
had taken place, and the occurrence of new fractures since 200 1 .  Determination of the 
bone mineral density, although after the event, could also give an indication of the 
prevalence of osteoporosis in the group. This data was compared with the results of the 
FO Clinic as far as possible. 
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A total of 88 of the 1 9 1  patients from 2001 who could be contacted were analyzed. 
Investigation for the presence of osteoporosis had been carried out for only 12  of these 
88 patients after they had suffered a fracture. Six patients had been prescribed calcium 
supplements, three vitamin D and one patient a bisphosphonate. Forty-five of the 
patients had already suffered a fracture before 200 1 and 10  incurred a subsequent 
fracture after 200 1 .  Measurement of the bone mineral density of the 88 patients in 2004 
clearly showed manifest osteoporosis in 69% of these patients. 
Little attention was paid to the possible underlying osteoporotic condition of 
patients with a fracture before the FO Clinic was set up. By comparing the results of this 
study with those of the FO Clinic, it is clear that the case-finding of osteoporosis after a 
fracture can be organized most effectively when the further diagnostics and follow-up is 
carried our straightaway at the location where the patient first attends for treatment of 
the fracture, namely in the Emergency department of the hospital. 
The objectives of the study described in Chapter 7 were to evaluate osteoporosis case­
finding in patients aged 50 years and older with fractures due to low energy trauma at 
the first Fracture and Osteoporosis Outpatient Clinic (FO Clinic) in the Netherlands, 
to set up a multidisciplinary diagnosis and treatment procedure, to trace secondary 
osteoporosis and to identifY patients in this group with an increased risk of falling. 
A FO clinic was opened at University Medical Center Groningen in the Netherlands 
partly in response to the revised CBO osteoporosis guidelines which were published in 
2002. Patients of 50 years and older who came co the Emergency Department with 
fractures resulting from low energy accidents were offered further diagnosis and treatment 
at this special clinic after initial treatment for trauma. The bone mineral density of the 
lumbar spine, hip and distal radius was measured using dual energy X-ray absorptiometry 
(DEXA).  Patients with manifest osteoporosis, defined as having a fracture and a T-score 
$ -2 SO at one of the sites measured, were placed on medication. The results from the 
first 100 patients were analysed. 
In the first five months 74% ( 1 16/ 1 56) of the patients were referred to the FO 
clinic. The first 1 00 patients completed the diagnostic procedure by mid-January 2004, 
and 67 of these were found to have manifest osteoporosis, 20 osteopenia and 1 3  normal 
bone density. Moreover, 48% of the patients between 50 and 60 years had manifest 
osteoporosis. Previously undetected osteoporotic vertebral fractures were found in 2 1  
patients. Forty-three percent of patients with manifest osteoporosis were found to have 
low 25-0H-vitamin D levels (< 30 nmol/1). Eleven patients were referred to the 
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Department of  Internal Medicine because of  indications of  secondary osteoporosis. 
We concluded that the special Fracture and Osteoporosis Outpatient Clinic has 
proved to be effective and useful in identifying and treating a population with an 
increased risk of osteoporosis. 
General conclusions and recommendations are addressed in Chapter 8. It is clear from 
this thesis that although use of the external fixator in treating an unstable distal radial 
fracture in the elderly can cause significant secondary displacement, it may result in an 
acceptable functional outcome. External fixation in these elderly patients leads to 
favourable radiological end results in comparison to closed reduction and plaster 
immobilization. However, the functional end results were not superior to those treated 
with plaster immobilization and external fixation may lead to serious complications, 
such as reflex sympathetic dystrophy. It is, therefore, our opinion that the external fixator 
is not the best solution for treating the unstable intra-articular distal radial fracture in 
the elderly patient and alternative (new) management strategies should be explored. 
New surgical developments, such as the dynamic external fixator, Norian Skeletal Repair 
System and angle stable implants, have occurred since the publication of the articles 
discussed in this thesis describing external fixation in elderly patients with an unstable 
intra-articular fracture. These new implants in relation to the management of the 
unstable distal radial fracture in the elderly patient are included in the general 
discussion. 
There is a high incidence of osteoporosis in elderly women with distal radial fractures. 
Osteoporosis at the lumbar spine or hip was found in 5 1 %  of the patients. Also, a simple 
distal radial fracture in the elderly leads to a subsequent fracture in more than 25% of 
the cases. Therefore, the impression exists that a fracture leads to another fracture for a 
substantial percentage of the patients. The risk of a subsequent fracture after an 
osteoporotic fracture is the highest immediately after the event. This provides a rationale 
for very early medical intervention immediately after fractures to avoid subsequent 
fractures. Based on the findings described above, it is our opinion that such patients 
should be screened for osteoporosis. The special Fracture and Osteoporosis Outpatient 
Clinic proved to be effective and useful in identifying and treating a population with an 
increased risk of osteoporosis. This is contrary to case-finding strategies before the 
foundation of such a clinic. Early detection of patients with secondary osteoporosis is 
discussed in the general discussion and the question raised whether it is worthwhile to 
screen such a large population for all forms of secondary osteoporosis. 
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New developments, such as the possible multicentre use of the FrOG database and the 
development of the Range of Motion (ROM) lab, are addressed in the last section of the 
general discussion, as is the foundation of a Fall Prevention Outpatient Clinic for elderly 
patients. The foundation of such a clinic may lead to a further decrease in fractures in 
elderly patients, because although osteoporosis partially explains the high incidence of 
fractures in elderly patients, another contributing factor might be that these patients are 
more prone to recurrent falls also leading to fractures. 
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Chapter I 0 
Samenvatting en conclusies 
Chapte · 0 
Hoofdstuk 1: lntroductie. De behandeling van de instabiele distale radius fractuur bij 
de oudere patient is een uitdaging voor chirurg en orthopedisch chirurg vanwege 
problemen die inherent zijn aan de leeftijd, de kwaliteit van het bot en fractuur type. Er 
bestaat op dit moment geen consensus over wat de optimale behandeling is voor dit type 
fractuur; dit geldt zowel voor de conservatieve als de operatieve behandeling. Een centraal 
thema in de beoordeling van de effectiviteit van een gekozen therapie voor dit type 
fractuur is het al dan niet aanwezigzijn van een relatie tussen het radiologisch-anatomische 
en het functionele eindresultaat. Er is weinig literatuur over de problematiek die 
gerelateerd is aan dit specifieke fractuurtype bij de oudere patient evenmin als over de 
invloed van osteoporose als coexistente factor. 
Aanleiding voor het starten van dit promotieonderzoek was de gerezen vraagstelling 
betreffende de effectiviteit van het aanbrengen van een fixateur interne voor de 
behandeling van de instabiele distale radius fractuur bij de oudere patient en dan vooral 
in vergelijking tot de al decennia lang toegepaste repositie en gipsimmobilisatie techniek. 
Vroeg chirurgische stabilisatie van de fractuur met behulp van een fixateur externe zou 
van voordeel kunnen zijn vanwege het mogelijk voorkomen van secundaire dislocatie. 
De onderliggende gedachte was dat primaire externe fixatie resulteert, via ligamenta taxis, 
in een stabiel radiocarpaal gewricht. Een vroeg stabiel radiocarpaal gewricht kan dan 
vervolgens leiden tot het gewenste goede functionele eindresultaat. Gipsimmobilsatie 
aileen resulteert in het merendeel van de gevallen toch in een zekere mate van redislocatie. 
Een eerste doel binnen het kader van deze thesis betrof dan ook de beantwoording van 
deze vraagstelling. 
Het behandelen van oudere patienten met een instabiele distale radius fractuur kan 
niet zonder dat er aandacht geschonken wordt aan de mogelijke aanwezigheid van de 
factor osteoporose. Zoals hiervoor verwoord zijn de gevolgen van osteoporose op het 
breken van batten op zich evenals op het ontstaan van het fractuurtype nog altijd 
onduidelijk. Daarnaast doet zich de vraag voor wat de onderzoek- en behandelstrategie 
moet zijn bij de oudere met een fractuur ten gevolge van een laagenergetisch ongeval, 
aannemende dat er sprake kan zijn van osteoporose. Deze vraag is des te pregnanter 
wanneer we ons bewust zijn van de hoge incidentie nieuwe breuken bij patienten met 
"osteoporotische" fracturen. Meerdere auteurs hebben gepubliceerd over de relatie tussen 
de distale radius fractuur en een daarop volgende fractuur van de heup bij de oudere 
patient. Dit was voor ons aanleiding om de relatie te onderzoeken tussen de distale 
radius fractuur en de botmineraaldichtheid (BMD) van de lumbale wervelkolom en 
heup in onze trauma populatie. In die zelfde gedachtegang werd bij patienten die in de 
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periode 1 980 - 1 990 een distale radius fractuur opliepen het risico op het krijgen een of 
meerdere nieuwe breuken in de jaren daarna in kaart gebracht. 
Hoewel her niet moeilijk is om bij "fractuur" patienten de diagnose osteoporose te 
stellen en er duidelijke richtlijnen bestaan voor her opsporen ervan, worden er maar 
weinig patienten die "at risk" zijn daadwerkelijk onderzocht, laat staan behandeld. Het 
CBO - het kwaliteitsinstituut voor de gezondheidszorg - heeft in 2002 de rweede 
herziene richtlijn Osteoporose gepubliceerd. Hierin staan evidence-based richtlijnen 
met betrekking tot de diagnosestelling en behandeling. Deze richtlijnen ondersteunen 
de zogenaamde case-finding strategie waarbij patienten met risicofactoren worden 
geidentificeerd. Deze risico-patienten hebben meer kans op het hebben van osteoporose 
en daarom een hager fractuurrisico. Uit de CBO consensus komt naar voren dat er bij 
oudere patienten met een fractuur een hogere prevalentie osteoporose is en dat daarom 
deze patienten onderzocht dienen te worden op osteoporose. De laatste doelstellingen 
van dit proefschrift waren om te onderzoeken of er een noodzaak hestand om aan case­
finding in onze populatie oudere patienten met laagenergetische fracturen te doen en 
om te beoordelen of de Fractuur en Osteoporose polikliniek, zoals die werd opgezet 
door her Universitair Medisch Centrum Groningen (UMCG), een effectieve methode 
kan zijn voor identificeren en behandelen van een categorie patienten met een verhoogd 
risico op osteoporose. 
Her doel van de studie welke beschreven wordt in Hoofdstuk 2 is te onderzoeken of de 
fixateur externe in staat is om de carpale alignement te handhaven na repositie van een 
distale radius fractuur bij vrouwen van 55  jaar en ouder en na te gaan of secundaire 
dislocatie het functionele eindresultaat beinvloedt. 
Instabiele intra-articulaire distale radius fracturen bij vrouwen van 55 jaar en ouder 
zijn behandeld door middel van gesloten repositie en externe fixatie. Zestien vrouwen 
ondergingen radiologische en functionele evaluatie. Ondanks een initieel goede 
anatomische stand, trad er secundaire dislocatie op bij 1 1  patienten, waarschijnlijk het 
gevolg van de ernst van de comminutie van de fractuur en mogelijk be.invloed door 
osteoporose. Een malunion van de distale radius werd geconstateerd bij twee patienten 
en intra-articulaire incongruentie van meer dan 1 mm werd gevonden bij twee andere 
patienten. Het functionele eindresultaat was uitstekend of goed bij tien en redelijk bij 
rwee patienten. Vier patienten hadden een slecht functioned eindresultaat. Twee van 
deze laatste patienten hadden een belangrijk verlies van repositie, waarvan er een 
resulteerde in een malunion. De twee andere patienten hadden een intra-articulaire 
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incongruentie van meer dan 1 mm. Drie van de vier patienten met een slecht functioned 
eindresultaat hadden klinische verschijnselen van een posttraumatische dystrofie. 
De conclusie is gerechtvaardigd dat gesloten repositie en externe fixatie bij ernstig 
comminutieve distale radius fracturen in de oudere patient in de meerderheid van de 
gevallen leidt tot acceptabele functionele eindresultaten, ondanks het feit dat significante 
secundaire dislocatie wordt gezien bij elf van de zestien patienten. 
In Hoofdstuk 3 wordt een gerandomiseerde, prospectieve studie beschreven die 
uitgevoerd werd bij 32 oudere patienten met een instabiele, intra-articulaire distale 
radius fractuur (AO-C2 of C3) met als doel primaire externe fixatie te vergelijken met 
gipsimmobilisatie. 
Het radio-anatomische resultaat was in de fixateur externe groep significant beter 
dan in de gipsimmobilisatie groep. Vooral de radiocarpale hoek en de radiaire inclinatie 
werden beter hersteld en onderhouden in the fixateur externe groep. Echter, de 
functionele resultaten na zes weken, drie maanden en een jaar lieten geen significante 
verschillen zien. Aileen de gemiddelde volaire flexie was beter in de fixateur externe 
groep na 1 jaar. In totaal waren er 3 klinisch relevance complicacies: een persisterende 
posttraumatische dystrofie en twee Dupuytrense contracturen, alle in de fixateur externe 
groep. 
Hoewel externe fixatie van de instabiele, intra-articulaire distale radius fractuur bij 
oudere patienten tot betere radiologische resultaten leidt, kan externe fixatie tot ernstige 
complicacies leiden. Daarnaast is her functionele eindresultaat niet beter dan na de 
behandeling door middel van gipsimmobilisatie aileen. 
De conclusie kan dan ook getrokken worden dar gipsimmobilisatie en externe fixatie 
gelijkwaardig zijn als behandelingsmodaliteit voor instabiele, intra-articulaire distale 
radius fracturen bij oudere patienten. 
Het doel van de studie, welke gepresenteerd wordt in Hoofdstuk 4, is om het bestaan 
van een verb and russ en de distale radius fractuur en de BMD van de lumbale wervelkolom 
en heup te onderzoeken, en om daarmee na te gaan of screening op osteoporose op deze 
specifieke locaties bij oudere vrouwen met een distale radius fractuur zinvol is. 
De incidentie van de distale radius fractuur bij oudere vrouwen is hoog en geassocieerd 
met osteoporose en heup fracturen. Osteoporose kan worden aangetoond door het 
meten van de BMD van de lumbale wervelkolom of heup met dual energy X-ray 
absorptiometrie (DEXA). Een lage BMD van de lumbale wervelkolom of heup is een 
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sterke voorspeller van komende vertebrale deformiteiten en  heup fracturen. Op dit 
moment worden oudere vrouwen met een distale radius fracruur niet rourinemarig 
onderzocht op osteoporose. 
De BMD van de lumbale wervelkolom en heup werd geevalueerd bij 94 vrouwen 
(gemiddelde leeftijd, 69 jaar) met een disrale radius fractuur. Een !age BMD werd 
gevonden bij 85% van de patienten, en osteoporose werd gediagnosticeerd bij 5 1  o/o. De 
gemiddelde BMD nam met 0.04 SD per jaar a£ Er bleek een significance relatie re 
bestaan tussen de post-menopauzale status van de patient en de afname van de BMD ter 
hoogte van de heup. Omdat meer dan de helft van de oudere vrouwen met een distale 
radius fracruur osteoporose heeft ter hoogte van de lumbale wervelkolom of heup, zijn 
de auteurs van mening dar deze patienten onderzocht dienen te worden op 
osteoporose. 
Oudere patienten met "osteoporotische" fracturen hebben een verhoogd risico op her 
krijgen van nieuwe fracturen. Dit is geassocieerd met een hoge incidenrie van osteoporose. 
In Hoofdstuk 5 is her focus gericht op de kans dar een nieuwe fracruur optreedt bij de 
oudere patient die eerder een distale radius fractuur heeft opgelopen. Hiervoor werden 
patienten die een disrale radius fractuur ten gevolge van een laagenergetische ongeval 
opliepen in de periode 1980 - 1 990 (Fractuur groep) vergeleken met patienten die 
aileen weke delen letsel hadden (Conrrole groep) .  
In de Fracruur groep (n = 1 1 1 6) hadden 206 patienren een rweede ongeval, 43 een 
derde, 1 1  een vierde en 1 een vijfde ongeval leidend tot een totaal aantal van 294 nieuwe 
fracturen (26%). In de Controle groep (n = 8 1 4) was her totaal aantal nieuwe fracruren 
1 34 ( 1 6%). In deze groep hadden 97 patienten een rweede ongeval, 1 5  een derde, 4 een 
vierde en 1 een vijfde. Bij patienten in de Fractuur groep trad er sneller een tweede, 
derde en vierde ongeval op vergeleken met her optreden van deze fractuur ongevallen in 
de Controle groep. 
Concluderend kan gesteld worden dat een "onschuldige" distale radius fractuur bij 
een oudere patient een voorbode is van een nieuwe fractuur in meer dan 25% van de 
gevallen. Er moet alles aan gedaan worden om het aantal nieuwe fracturen te beperken, 
omdat nieuwe fracturen kunnen lei den tot een significance f}rsieke en financiele last voor 
de gezondheidszorg in her algemeen en de patient in het bijzonder. Dit was een van de 
redenen om in het UMC Groningen een Fractuur en Osteoporose polikliniek op te 
richten waar patienten met een fractuur ten gevolge van een laagenergetisch ongeval 
onderzocht kunnen worden op her hebben van osteoporose. 
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Het onderzoek dat beschreven wordt in Hoofdstuk 6 is gedaan om te bepalen of er aan 
case-finding osteoporose bij oudere "fractuur" patienten werd gedaan voordat de 
Fractuur en Osteoporose polikliniek (FO poli) werd opgericht. 
De FO poli in het UMC Groningen is opgericht naar aanleiding van de publicatie 
in 2002 van de tweede herziene richdijn Osteoporose door het kwaliteitsinstituut voor 
de gezondheidszorg (CBO) met als doel het optimaliseren van case-finding osteoporose 
bij oudere patienten met een fractuur ten gevolge van een laagenergetisch ongeval. 
Alle patienten van 50 jaar en ouder die in 2001 werden behandeld in het UMC 
Groningen vanwege een fractuur van de proximale humerus, pols of heup ten gevolge 
van een laagenergetisch ongeval werden gevraagd mee te doen aan het onderzoek. 
Doelstellingen waren het verzamelen van informatie betreffende de fractuurgeschiedenis, 
bepalen of er onderzoek was verricht naar osteoporose, uitzoeken of bij aanwezigheid 
van osteoporose de patient hiervoor werd behandeld, en onderzoeken hoeveel nieuwe 
fracturen waren opgetreden sinds 200 1 .  Bepaling van de BMD, hoewel achterafverricht, 
zou een indicatie kunnen geven over de prevalentie van osteoporose in deze patienten 
groep. Deze data werden, voor zover mogelijk, vergeleken met de resultaten van de FO 
poli. 
Van de 1 9 1  die bereikt konden worden, werden uiteindelijk 88 patienten 
geanalyseerd. 1 2  van deze 88 patienten ( 14%) bleken eerder onderzocht te zijn op de 
aanwezigheid van osteoporose nadat zij een fractuur hadden opgelopen. Zes patienten 
kregen calcium voorgeschreven, drie vitamine D en maar een patient bisfosfonaten. 
Vijfenveertig patienten (5 1 %) hadden al eerder een fractuur opgelopen voordat zij in 
2001 met een nieuwe fractuur kwamen en 10 patienten zagen wij na 2001 terug met een 
nieuwe fractuur. Meting van de BMD in 2004 bij de 88 patienten leverde in 69% van 
deze patienten de diagnose manifeste osteoporose op (fractuur en T-score van � -2 
SD) . 
Voor de oprichting van de FO poli werd er weinig aandacht besteed aan het mogelijke 
bestaan van osteoporose bij de patient met een fractuur. Door de resultaten van dit 
onderzoek te vergelijken met die van de FO poli wordt het duidelijk dat het onderzoek 
naar osteoporose bij patienten met een fractuur het meest effectief georganiseerd kan 
worden als nader onderzoek naar en de behandeling van osteoporose direct wordt 
gelnitieerd op de plaats waar de patient komt voor de behandeling van de botbreuk, 
namelijk de Eerste Hulp afdeling van het ziekenhuis. 
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De doelstellingen van de  studie die beschreven worden in  Hoofdstuk 7 zijn het evalueren 
van case-finding osteoporose bij patienten van 50 jaar en ouder met fracturen ten gevolge 
van een laagenergetisch trauma via de eerste Fractuur en Osteoporose polikliniek (FO 
poli) in Nederland, het opzetten van een multidisciplinair diagnostisch- en behandel­
proces, het opsporen van secundaire oorzaken van osteoporose en het identificeren van 
patienten in deze groep met een verhoogde valkans. 
Alle patienten van 50 jaar en ouder die aan genoemde criteria voldeden en zich op 
de Eerste Hulp afdeling presenteerden werden nader onderzoek en behandeling via deze 
poli aangeboden, nadat chirurgische behandeling van het initiele letsel had 
plaatsgevonden. De BMD van de lumbale wervelkolom, heup en distale radius werd 
gemeten met behulp van DEXA. Patienten met manifeste osteoporose, gedefinieerd als 
hebbende een fractuur en een T-score � -2 SO op een van de gemeten locaties, kregen 
medica tie voorgeschreven. De resultaten van de eerste 1 00 patienten werden 
geanalyseerd. 
Gedurende de eerste vijf maanden werd 74o/o ( 1 1 6/ 1 56) van de patienten 
daadwerkelijk doorgestuurd naar de FO poli. Half januari 2004 was bij de eerste 1 00 
patienten het diagnostische proces afgerond. Bij 67 patienten werd manifeste osteoporose 
geconstateerd, 20 hadden osteopenie en 1 3  een normale BMD. Ook bleek dat 48o/o van 
de patienten tussen de 50 en 60 jaar manifeste osteoporose had. Bij 2 1  patienten werd 
een nog niet eerder geconstateerde osteoporotische inzakkingsfractuur van een wervel 
gevonden. Een !age 25-0H-vitamine-0 spiegel (< 30 nmol/1) kwam voor bij 43o/o van 
de manifest osteoporotische patienten. Er werden 1 1  patienten naar de polikliniek 
Interne Geneeskunde verwezen vanwege aanwijzingen voor secundaire osteoporose. 
Wij kwamen tot de conclusie dat met de FO poli een categorie patienten met een 
hoog risico op osteoporose effectief en zinvol wordt ge'identificeerd en behandeld. 
Algemene conclusies en aanbevelingen worden besproken in Hoofdstuk 8. Uit dit 
proefschrift wordt duidelijk dat her gebruik van de fixateur externe bij de behandeling 
van de instabiele distale radius fractuur bij de oudere patient leidt tot een functioned 
vaak acceptabel resultaat ondanks belangrijke secundaire fractuur dislocatie. 
In vergelijking met gesloten repositie en gipsimmobilisatie geeft externe fixatie in 
deze patienten categorie betere radiologische eindresu!taten; her functionele eindresultaat 
van deze patienten was echter niet beter. Daarnaast kan behandeling met een externe 
fixateur leiden tot serieuze complicaties, zoals posttraumatische dystrofie. Wij zijn 
daarom van mening dat de fixateur externe niet de beste oplossing is voor de behandeling 
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van de instabiele intra-articulaire distale radius fractuur bij de oudere patient en dar 
nieuwe behandelingsmodaliteiten bestudeerd moeten worden. In dit verband dienen 
nieuwe chirurgische onrwikkelingen, zoals de dynamische fixateur, her Norian Skeletal 
Repair systeem en hoekstabiele implantaten genoemd te worden. Enkele van deze nieuwe 
technieken voor de behandeling van de instabiele distale radius fractuur bij de oudere 
patient worden besproken in de algemene discussie. 
De incidentie van osteoporose is hoog bij oudere vrouwen met een distale radius 
fractuur, bij 5 1 %  van hen werd osteoporose ter hoogte van de lumbale wervelkolom of 
heup gevonden. Ook bleek dar een "simpele" distale radius fractuur bij een oudere 
patient in 25% van de gevallen gevolgd werd door een nieuwe fractuur. Her risico op 
een nieuwe fractuur na her doormaken van een osteoporotische fractuur is her hoogst in 
her eerste jaar na her ongeval. Daarom is her van belang om korr nadat de fractuur 
geconstateerd wordt, te starten met een medicamenteuze interventie om een nieuwe 
fractuur te voorkomen. Gezien de bovenstaande feiten zijn wij van mening dar elke 
patient met een laagenergetische fractuur onderzocht moeten worden op osreoporose. 
De speciale FO poli heeft bewezen effectief en zinvol te zijn in her identificeren en 
behandelen van een populatie met een verhoogd risico op osteoporose. Dit in tegenstelling 
tot de case-finding strategieen die roegepast werden bij oudere patienten met een fractuur 
voor her oprichten van deze polikliniek. 
De laatste onrwikkelingen, zoals her gebruiken van de FrOG databank voor 
multi-center studie doeleinden en her ontwikkelen van her bewegingslaboratorium 
(ROM lab) voor her vasdeggen van functionele scores die kunnen dienen als een 
kwaliteitsinstrument, worden besproken in her laatste dee! van de algemene discussie. 
Tevens wordt daar her oprichten van de Valpreventie polikliniek voor oudere patienten 
genoemd. Her oprichten van een dergelijke polikliniek zou kunnen leiden tot een 
verdere daling van de incidentie van fracturen bij oudere patienten omdat, hoewel 
osteoporose voor een deel de hoge incidentie van fracturen bij oudere patienten verklaart, 
vaak vallen een andere belangrijke factor kan zijn bij deze groep patienten die daardoor 




D a n kwoord 
Het begon in 1 998 in het Medisch Spectrum Twente in Enschede met een retrospectieve 
studie naar de behandeling van de instabiele intra-articulaire distale radius fractuur bij 
oudere patienten met behulp van de fixateur externe. In het Universitair Medisch 
Centrum Groningen werd het focus van het proefschrift uitgebreid met onderzoek naar 
het opsporen van een belangrijke risicofactor voor het ontstaan van deze fractuur, 
osteoporose, en een Fractuur en Osteoporose polikliniek werd opgericht. Uiteindelijk 
werd het proefschrift afgerond in het Twenteborg Ziekenhuis te Almelo. Velen hebben 
een bijdrage geleverd aan het tot stand komen van dit proefschrift. Graag wil ik hen 
daarvoor bedanken. Mijn speciale dank gaat uit naar de hieronder genoemde personen. 
Ik realiseer mij dat ik hiermee mogelijk iemand te kort doe. Deze mensen dank ik hierbij 
al bij voorbaat voor hun support en hun begrip dat zij buiten deze opsomming zijn 
gevallen. 
Mijn 1 e  promotor, prof. dr. H.J. ten Duis. Beste Henk Jan, tijdens mijn Chivo-schap 
Traumatologie werd uiteindelijk de basis gelegd voor het afronden van dit proefschrift 
gedurende de vele gesprekken die wij gehad hebben over dit onderzoek. Vaak kwam ik 
je kamer uit met een artikel dat meer rood dan zwart was van de correcties, maar het is 
dan toch goed gekomen. Dank voor je geduld en uitstekende begeleiding in dit 
wetenschappelijke avontuur. Daarnaast wil ik je speciaal bedanken voor de vrijheid en 
steun die ik gekregen heb bij het realiseren van mijn "osteoporotisch" plan; het oprichten 
van de eerste Fractuur en Osteoporose polikliniek in Nederland. 
Mijn 2e promotor, prof. dr. P.A.M. Vierhout. Beste Pieter, graag wil ik bedanken voor 
de steun die je mij gegeven hebe bij de eerste opzet van het proefschrift in 1 998 en de 
hulp bij het oprichten van het speciale pols spreekuur waar ik alle onderzoekspatienten 
controleerde, elke maandagmiddag, gedurende enkele jaren. 
Mijn copromotor, dr. J. Oskam. Beste Jacques, aan het begin van mijn opleiding hebben 
wij regelmatig gesproken over de distale radius fractuur, mede omdat dat het onderwerp 
was van jouw proefschrift. We besloten dat wij daarop voort zouden borduren en een 
begin werd gemaakt met het onderzoek naar de instabiele distale radius fractuur bij de 
oudere patient. Oat het uiteindelijk zou eindigen met dit boekwerk had ik niet verwacht. 
Ik dank je voor de aanzet die je hebt gegeven en voor je begeleiding gedurende de daarop 
volgende jaren. 
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De leden van de beoordelingscommissie, prof. dr. P.R.G. Brink, pro£ dr. J.P.] .  Slaers en 
pro£ dr. med. K. Weise, wil ik graag bedanken voor de tijd die zij vrij hebben gemaakt 
voor de beoordeling van dit proefschrift. 
De maatschap Chirurgie van het Medisch Spectrum Twente wil ik bedanken voor de 
opleiding die ze mij gegeven hebben in de periode 1 996 - 2000 en de ruimte om in een 
perifeer ziekenhuis wetenschappelijk werk te verrichten. Het secretariaat Chirurgie, en 
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